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GEOLOGY  OF  THE  XIPICJOX  BASIN,  ONTARIO. 

Br 

ALFRED  W.  G.  WILSON 

IXTKODlcl'lox. 
Location  and  Area. 

Tho  nreashownon.nni.X,,.  1011(1,  wliic-h  .■cconiimnies  thi<  nicinni,- 
•y.i.pri>.-,  aI.o„t  «.!.!-  >,„u„.c  a„il,..  .,f  t.rritory.  The  central  ,,o.i.' 
turn  of  I.iikc  XipiKciM  (wl,i,.|i  .„.,.,ipies  iilmiit  1.T09  s,|uiiro  ,„iles  wl„  „ 
the  :.h,n,l.  are  inehul.,!..  „,  i,  ,„,„,,,,  „„  „,,  ,,,„,,.,,t  ,„„p_  „,^,,^.  j^ 
MdviMil.le  t(.  issue  o.i  one  sheet  the  t\v,>  regular  ma),  sheet.-  Xos  11 
'■I'd  17.  of  the  Xorthw-stern  (Jntari,,  .^rie-.  „f  whieh  it  i.  ..omposed 

The  Xipisron  river,  the  outlet  .stream  from  Lake  Xipigon,  and 
the  •  .f.e>t  river  tlowing  i,„o  Lake  .Superior,  is  era-sed  hv  the 
Cnnadiaii  I'aeiHe  railway  li.V.-,  milts  east  of  Port  Arthur  on  Thmi.ler 
hay.  The  main  line  of  tiie  Camuiiau  Paeifio  railway  lies  im.iie- 
diately  soutii  of  the  area  i,„-lu,]e.l  within  this  map  she.t.  the  neare-t 
point  heii.f,'  the  .Vipitron  ]{iv.  r  erossins.  four  an.l  oia-half  miles 
soutii  of  tho  southern  e.lf..'  of  the  sheet.  The  pmjeet,.,!  line  of  the 
National  Trnnscontineiital  railway  erosses  the  iM.rtheni  portion  of 
the  area  just  north  of  Lake  Xipip.n,  and  eonstruetion  work  is  now 
in  profrress. 

hi  sul.se(iueiit  parafiraphs  n  fereiieo  is  made  tn  the  larly  explora- 
tions of  parts  of  this  area.  Active  fAd  work  for  the  preparation  of 
these  map  sh.'ets  hcf-ai.  with  the  w„rk  of  :MeIi,nes  an,;  Dowliiifr  in 
1X14.  Mr.  DouliiifT  continued  th,'  work  in  ISllS;  in  I'.iill  Parks 
conducted  explorations  in  the  southeast  .,uarter  of  tte  urea,  and  in 
l'M-2  in  the  northeast  .piarter.  Tn  1901  the  present  writer  earri.,! 
out  e.M'loratiou  work  in  the  >outhut-t  quarter.  In  lltl)2  .Mr.  .Melunes 
was  workiuf.'  on  the  nordnvest  quart  t  ,)f  the  area.  In  19(K  the 
present  writer,  with  Mr.  K„l,ert  llarvie,  jr.,  as  assistant,  wa.s  com- 
niissione.l    to   complete    the   fieh!  work    f,.r    th..    two    map   sheets,   to 
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"II   the   ,,revi0U8   work,   and   to   ..roDare  ...   r,.,.,..,    ...   „.. 7 

lire.iiiit  luap  shoot. 


prepare  a   report   to   aecoinpariy  the 


Methods  of  Field  Work. 


to  ho  It  -T''"'  ".'^•'•"f ''""'""■•*  *^^'-'^«i"  ••■^'J  topographic  work  h.,1 
to    .0  earr.e.l  o«  s.u>ultaneo..s|,..     I)„,,„^  .j,,  ,„,,  g^,j  ' 

:;::;;;:'  '^  f;"'^"""-  -^  -  -^^  ---^  eon,p,e;:r  o^ 

i-oted  to  the  geolo,.o  ,„apping,  but  also  the  reports  of  all  the  pre 
-ous  ,,,,k  were  at  his  disposal.  Unfortunately  Lany  of  the  r  po  s 
-.e  mercy  sununary  report,  whieh  did  not  contain  a  co^pSc 
roeor.i  ot  the  oL.ervations  made  by  the  writers  "^ 

Ihe  l.asc  map,  on  which  the  geul„,-ie  data  relating,  to  this  area 
c.'-;".  l-a^  been  con.piled  i.  the  ol.icc  of  the  Geol  «ica    Surv  ^ 
under  the  sui.ervision  of   .Mr.  C    O    Sei,.V,,l    ( •  ,„  '»'-"'  purvey, 

I'raughtsman.  '  *-"-"K'--f'''^"'-  '""I  Chiof 

Acknowledgments. 

Geolo,.  ,ata      U.  ^a^on  to  the   .ork  of  the  various  ottieers 
o    the  (,eolo,K.ai  .^urve.v  ..taff  .ho  have  e.M.iored  ,ortious  of  the  area 

.  lerent  t^es.  the  Geological  Survey  i.  indebted  to  the  „nt 
•un.,u  ot  Ahnes.  and  to  Dr.  A.  P.  t  oienuu,.  „.•  T,„.„.,t.,  Cniver.itv 

.iHj  (_o\eieil  iiy  tlie  map  sheet. 

Oc>,,ral.-~Fov    a...!stanee    rendered    in    various    ways    while    hi- 

tht  0  iK.r,  ot  the  Hudson's  Bay  Con.pauy  at  Xipigon  and  at  Xini 
.on  House.  „„,  to  Mr.  P.  A.  Leitel,  of  Xipi.on,  cLtf  Fire  1    n;o  'o  f 
t       ^.IK.ou   l.,„,,t   Kescrve.     For   advice   and   assistance  rendered 
«l.u.  h,s  prehnnuary  report  for  liv.    ,,,„  ;,.  ,„„,,^  ,^^.    ^^  J 

iK.  ■.   ,n,leb,ed  to  Professor  Jan.es    .  .   Ken.p,  Columbia    I w" 

real,     tor  lahoratory  acconnnodation   while  this   report  was    „     'l 
P"'-at.„n,    he    ,s    under   obligations    to    Dr.    T     L     ^.,11.1^         . 
ruivei-vi'',-     Ti,  f  I       •  >>MlKer,    Toronto 

,'\.T  ^••'■"^t^'kinK  work  of  Mr.  Kobcrt  Harvie   ir 

•'■inn-  the  held  s.^ason  of  liKiS,  has  nr.de  if  no-.;i  1    4 
„     1     •     1    ,       .,  niaue  it  j.ossible  to  pi'osent  moi-e 
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HISTORICAL  REVIEW  OF  THE  GEOGRAPHIC  AND 
GEOLOGIC  EXPLORATION. 

Period  of  Early  Exploration. 

Geographically,  Lake  Niiiiguii  was  the  la^t  of  tiio  great  lakes  of 
the  St.  Lnwniico  system  to  he  (linfovered  hy  the  Europiaiia  of  llie 
buventeeiith  eeiitury.  Ilistorj  is  silent  us  to  who  wa-i  the  lirst 
explorer  to  .■,et  foot  on  the  .sIk  ■  ,  of  this  hike. 

IJctwei'U  the  years  l(i.-|><  and  HiilO  the  adventurer  and  expl.^cr 
Pierre  Esprit  Kadi-son  and  his  hrother-indaw,  the  trader  ih'(hird 
Chouart  tiroseillers,  both  from  Three  IJiver.s  tiuel)ec,  wore  trading 
in  the  eountry  south  and  west  from  Lake  Superior.  Durint;  the 
eour.-L-  of  their  sojourn  in  tlie  wi!deri;e>s  they  appear  to  have  htaid 
oi"  the  'Hay  of  the  North  '  from  the  Indians.  In  the  year  KUJO  th.y 
returned  to  Quehee,  and  it  was  not  until  tlie  follewiuK  year  lliat 
they  weie  ahle.  with  eonsiderahle  diitieulty,  to  return  to  the  nortli- 
west.  They  went  haek,  liowever,  witli  the  intention  of  finding  tluir 
way  to  the  great  I  ay  in  the  nortii  of  whieli  they  had  hoard,  though 
tluy  di>  not  appear  to  have  divulged  any  information  of  their  plans. 
In  his  journals  Kadisson  naively  writes:  ''Sly  hrotlier  and  1  con- 
sidered wh  Iher  we  should  dis<'over  what  we  have  seene  or  no:  and 
because  we  had  not  a  full  and  whole  discovery,  wch  was  that  we 
have  not  he<n  in  the  bay  of  the  north,  not  knowing  anything  but  by 
.  report  of  ye  wild  Christinas,  we  would  maiie  no  mention  of  it  for 
feare  that  those  wild  men  shou:.!  teil  us  a  tibbe.  We  would  hi -e 
made  a  discovery  of  it  ourselves  and  liavc  an  as.surnnee,  befon 
should  discover  anything  of  it."  ' 

The  winter  of  l.;(;i-L>  was  probably  spent  amid  much  har.l-hii,. 
in  the  country  north  and  west  of  Lake  Superior,  with  a  large  I'and 
of  starving  Crees.  In  the  spring  of  1002  liegan  the  eventful  journey 
by  which  the  existence  of  an  overland  route  to  the  Hay  of  the  Xorth 
was  established.  It  is  not  certainly  known  by  what  route  the  two 
French  trad,  rs  n  aclicd  the  bay.  tbnugh  it  =eoins  prob.iblo  that  it  w.is 
by  way  of  Lake  Winnipeg  and   the  Nels.in   river.     By  what  route 

1  The  Voyages  of  Petor  JNprit  Radisson,  Prince  f^ociety,  Boston,  p.  172. 
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th.y  reucliicl  J.i,kc  WiMiiipffr  is  nUo  ]jrc.bl<  iiiatinil.  Miiny  of  the 
iiirl.v  iiiii|]-  -liiiu  a  viippn-td  fDiiiiixion  l,<tw((ii  Lakff  Xipi(.'i)n  niul 
WiiiiiiiKff,  1111(1  iIm  lint   iiiiliciil  ■  till    iiicn-  \vi  sitiii  milt  ■  via  tiiu  Lake 

uf  the  Woods.     There   is  a  j; 1  ,niioe  nmli-  iiorthwiinl  from    Lake 

Xipipm  to  Lake  St.  JiKcph,  ami  thiiii  .•  hy  Lac  S.  iil.  tlic  KIl^fli^h  rivii-. 
uiiii  tht!  Wiiiiiipep  river  to  Lake  W  iiiiiip( «,  ami  there  i<  a  iHis,ihility 
tliat  tills  is  the  route  t'ollnwed  hy  Kadi.ssoii  and  (iroseillers.  There 
is  also  a  piod  miitr  from  the  iiortlieast  of  Luke  Nipigoii,  via  the 
Oiiiliahika  river  and  Siiiiiiiu  lake  lo  the  Albany  river,  and  thence  to 
James  hay -a  route  now  freiiiuntly  used  hy  frees  from  tlie  louer 
Alhany. 

Whither  or  not  Hadisson  and  (iroseiller-  nctually  traversed 
Xipinoii  waters  in  tliv  course  of  their  e.xpl.ira,  .n  in  lUtii'  is  uin'cr- 
tain,  thotiRh  there  is  reason  to  h.lii  ve  that  if  they  did  ]]■  t  ,  •tually 
sei    the  lake  tiioy  at   least   knew  of  its  existeiiee. 

!So  far  as  th-  writer  has  l«.cii  ahle  to  learn  from  an  invcstifration 
of  all  the  nlil  imp-  availahl.;  in  .)tti.v.i,  an  I  in  t'l;  Lilir.iry  i>( 
ConfTiess  lit  Washiii(ft,,ii,  Lake  Xipinoii  first  appears  on  the  Jesuit 
lii'hitioiis  map  of  107L  heinj.'  represented  hit  not  numed.  Thu 
country  ad,iaeent  is  called  the  enuntry  of  the  Ivilistinons  (or  Cree;-). 
It  is  interesting'  to  note  tliat  it  is  not  shown  en  the  maps  of  con- 
temporary >;(iij;r;i|,hers  for  soiii,  years  later,  (i.  Sanson's  Jlap  of 
Ameriipie  Septentrionale.  ItKIH,  does  not  show  the  country  west  of 
the  Saidt.  J(diet's  ninii,  11)74,  shows  Lake  Superior,  bnt  not  Lake 
Xipifion.  The  same  is  tnie  of  the  Carte  de  la  Lonisiane,  l.y  Loeis 
Hennepin,  in  10S3.  The  iakc,  still  without,  a  name,  appears  on  ;. 
diart  preserved  in  the  Depof  Oeopraiiliiipic  du  Minlstere  des  Atfaiivs 
EtraiiKcres,  in  Paris,  entitled  'Carte  de  In  Louisianc'  This  piaii 
also  shows  the  '(Idlfe  de  Hudson'  and  'Port  Xclsoti  quo  I'atisson 
nomine  Hourhoii.'  A  river  called  the  '  IJ.  Monoiiopaouy '  is  shown 
entering  Lake  .\'ipif;dn  from  the  nortluvest.  The  steojrriipher  is  not 
niimed.  ihorph  the  chart  is  from  thy  collection  of  J.  j5.  liuurguignon 
K'Anville,  and  dates  from  some  tii'ie  subsequent  to  ltl'^L•. 

On  a  map  which  was  published  not  later  than  lliMI.  the  orifriiial 
of  which  is  on  file  in  the  library  of  the  Depot  de  la  ;^[arine,  in  Paris, 
under  the  file  number  H.  4(»41-4V.  Lake  Xipifr m  is  named  for  the 
first  time  as  'Lac  .Jimibig,'  and  the  pi-oiili>  inhiihitiiitr  the  country 
are  called  '  Ouanaounntapouk.' 

On  a  map  by  L.  Jolliet.  X^ovember  S,  ICTS,  the  oripinal  in  the 
National  Library,  Paris,  Cartes  VoL  ,3SS   (luS),  primarily  intended 
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to  shuw  til-  r..ul"  bolw.Tii  Tu(I.Hi«-iU'  iiiiil  llu.l-oii  Iniv,  -Luc  Aliiiii- 
LrKdiK''  npiHiir-*  for  l.nk.-  .\ipi;;oM,  tli.^  XipiKMii  river  i^  shown  l.iit 
not  11111110(1,  and  u  note  is  aiipciKlr,!,  •  |',issu>f<'  ilo  Vnn  les  suiiviikij.' 
Iho  map  01.  itioil  •  Xovis,iiiiii.'  AtiiTirm-  dusoripto,'  !>>•  !•'. 
do  Witt,  Aiiisti'ldniiii,  li'.Ts,  iil-io  showN  l.nU'  Nipi({oii  as  tlio  westerly 
liliiil  of  lii-covcr.v  ut  tiii-i  dutf. 

iho  I'lirto  do  lu  l,oiii>iuiio  liy  Joiiii  linptisto  Louis  Frumpi -liii, 
ItJVIl-liJ-'i',  primarily  intoiidod  t.i  show  La  Sallos'  dis.'ovorio..,  siiows 
'  Liio  AU'inoiiiffon,'  witii  tiio  •  U.  Moiiunopaoiiy  '  oiitorint;  from  tiio 
nortliwost. 

Uohort  Mordoii's  •  A  now  Map  of  tlio  ^:n^{li^h  Kmpiiv  ii,  Aiiiori.'a,' 
Hi!'.".,  >hows  J,aiio  Siipori.ir,  or  N.idoiio.-Mon-,  and  J.alio  Xipij^on,  hut 
does  not  name  the  luttor.  '  I'orts  Duhitii'  i<  shown  at  tiio  nortiioast 
eonur  of  i.ilie  Xipigon.' 

Tho  tinrd  ehurt  on  whi<'h  the  hiiio  is  naiiiod  is  that  l.y  II.  Liillot, 
Paris,  Itiltt;,  entitled  '  Le  Canada.'  Ilore  ue  lako  is  oallod  '  Al.nu - 
nipison.'  This  map  also  shows  Fort  Diikith  on  Lako  Xipiffoii,  as  in 
Monlon's  map,  and  i-  jirohahiy  oithor  a  oopy  or  from  tho  same 
souroo. 

I'iorro  Al.irtior  allows  Lake  Xipiji-oi,  „n  hi-  '  I'artio  Oriontalo  de 
TAmorhiiio  Annloiso.'  Amstonlam,  )T()0.  Tho  map  is  in  part  proh- 
ubly  a  copy  of  Mordon's  map  of  li!!(.-,.  At  tho  northeast  eorner  of 
Lake  Xipigon  he  notes,  •  I'oste  du  St.  J)uhith  pour  empoohor  los 
Assinipools  et   autros   SauvaKOs  de  dosoendre  aln  Bayo  de   IIiids„ii.' 

•  iiiillaumo  de  ["Isle's  mH|.  of  '  L'Amoriipio  Soptontrioiiah."  ITnit 
shows  '  L.  Alemipigon.' 

Lahontan  shows  '  XomipiRon  '  on  a  Roneial  map  of  Xew  Franoo 
and  Canaih),  ITO:!.  !Ie  also  siiows  the  Xipip)n  river  as  tho  'St. 
Laiiiens  River.'  and  eoiineets  the  outlet  of  Lako  Winnipo-r  (oallcl 
liiki'  of  yp  As-inipovals)  witli  Xipipon. 

(iuinamiio  do  j'Mo,  in  his  'Carte  (rAmori(|iie,'  ITl'l',  calls  the 
lake  '  Lne  Xi'iiiijon.'  A  niiiiilier  of  oo.itemporarles  and  some  later 
geographers  retained  the  older  name,  '  Ahmipipon.'  with  various 
modifieations  in  the  spelling,  for  a  number  of  years  after  this. 

J.  B.  B.  d'Anville  in  his  map  of  'Ameriiiuo  Soptentrionalo,'  ITlii, 
shows  'Lac  Alomipigon'  and  Iho  '  Aloniipissaki  '  river,  the  latter 
being  the  river  to  whioh  Lahontan  applied  tho  name  St.  Laurens  in 
ITO.i. 


'  ThU  U   piobubl.v  the  outpo-t  known  as   Fort  Maiiiie  and  established 
aliout  ](I84.     See  Atla-  of  Caiiaibi.  Oopaitiiieiit  of  the  Interior,  lfM)7.  Map  .tj. 
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MiiiMHii  M..1I.  in  11  rii;i|>  ..f  \nrtli  Aiiuricii.  I7J0,  ^|^,.^  'I,.  Xomi- 
t>i>.'"ii '  mill  •  K,  St.  f.nitrrii-.' 

A  map  It  •  Atii.'rii|ui-  S.  |,|.i,tii..iiiilr  |„ir  !,-  |»,„tur  Mit.'licl,' 
17511,  is  iiitiTcsiiiur  ill  iliMt  whil,.  it  allows  '  I.IIC  Xrpiffoii,'  it  plnc..^ 
Fort  Dniuth  .n-f  <,f  whnt  U  ii„w  St,  Ikiui.'.  i^lat.,|  ,it  the  mouth  of 
a  rivir  that  cnrr.  spoii,!.-  in  lu..,iii„ii  f.  thi,>  .r  ukti-h  river.  Th..  rivr 
i^  -•nllcl  •  n.  HaKoiiu(fa.'h<-."  and  tiio  iirt,.  is  iippcii.],-,!,  '  An,'!,.,,  Fort 
ilu  Sr.  ilii  I.uth  pour  oiiiihnIkt  ItM  Kili«tiiioi!-  lio  .h'sirinin-  .hiiis  la 
l^avo  <ri(iKUoii  par  Ifs  IJiviprc**.' 

Tiios.  (i.ff.rjw  ill  his  'Cart..  \t>uviH..  dus  I»(«M.s«ioii»  AiiRhiiscs 
eu  Aiurriqiu,'  1777.  iim  s  tiie  sprllitiff  '  Xipi(t..n  '  f„r  the  tir^t  tinip. 
Uv  iiKJirnfos  the  NipiKoii  river  ih  H.  <lf  Alfinpis.«aki. 

The  inforiuiilion  jji.en  on  tl.oe  earlier  eharts  gccms  to  iii.licato 
that  prior  to  17(mi  the  route  via  the  Xipijr(,n  river  and  lake,  theiiee 
to  Lake  St.  Jo-eph.  Ijie  Seul,  the  lMijrli>ii  river.  Wiiiiiipe-  river,  and 
Lake  Wiiiiiipe^r  ,va-^  th.>  only  one  known  to  gecppi-nplK  rs  euiitcmporary 
"itii  i;adisx,.ii  and  Cro-eiller!!.  uni  heneo  makes  it  not  improl.ahle 
that  their  route  to  the  w^t  and  north  on  tiiat  nieinnralde  fourth 
voyage  in  Iflfil  ICC,:?  was  l.y  this  chain  of  rivers  and  hikes.  It  was 
not  until  nearly  ni.xty-tive  .vears  hiter  that  the  rout.'  via  the  Pipcn 
river  to  the  Lake  of  the  Wo<m|s  l.-eanu'  known.  That  the  first  ex- 
phirers  may  also  have  learned  of  the  route  ftcm  tli<.  northeast  au(cle 
of  Lak.'  Xipigon,  via  the  Omhahika  river  and  Summit  lake  to  the 
waters  of  the  AIl>auy  river,  is  a  jMissibilit.v.  The  erroneous  loeation 
of  ■  Forts  Diilu'h  '  on  Monkn's  map  of  ICit.-,  hints  at  a  knnwledRe  of 
the  e.\isten(e  in  this  (|Uarter  of  ii  rout,  to  the  irreat  hnv.  !»,.  I'i-|.\ 
map  of  170:!  appears  to  he  the  first  plan  on  whi.di  a  larpe  river  flow- 
iuK  -a-tward  to  .Tames  l.ny  is  aelually  delineated.  This  stream  is 
ealle.1  the  Riviere  du  Parray.  and  is  now  kr.owii  a~  the  Alhany.  The 
route  liadintr  to  Lake  Winnipeg  is  shown  more  prominently. 

For  almost  two  centuries  following'  the  fir.t  exiilonili(  ,  of  Radi- 
son  and  C.roseillers  little  ad.liii.,ual  knowlnU'e  of  the  country  north 
of  Lake  Superior  appears  to  have  been  niiule  puldic  Numerous  fur 
traders  must  nndouhtedly  have  traversed  its  .streams  and  iwrtapes, 
hut  they  liave  left  no  written  records  that  an'  acee^MM.'.  Folonviiii? 
the  oc'upation  of  certain  districts  l.y  French  traders  from  Three 
Tiivers  an<l  M<.iitre;d.  tli.'  two  preat  rival  corporations,  the  Northwest 
Comimny  an.l  the  Hudson's  Bay  (\,mpany,  k.th  had  important  trad- 
inp  po>ts  on   Lake   Nipigon   nearly  two  hundre,!  years   ago.     Such 
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kiinwI.MlH:,.    „,    ttii,    uniiMd    will,    r.^Kil    to    thr    .Mmntry    WiW    flio 
pr..|»-i-iy  of  iirivuti-  itiiiT.  vts  and  wim  ii.a,  r  iiiBck.  imbli. 

It  wii*  ii„c  until  l-.lo  tliiit  un.v  ,.tli,-i„l  Mirv.y  unn  n(t.  inptr.I.  I„ 
ll'.it  v.nr  Ih.  Cn.v.  II  l.ini.N  Ki'piirtiMrnt  of  (tntriri..  (l.-|Mt.l„,|  .1,  W. 
Il.rri.-k  to  run  a  .•■,loi,iz„tioii  lin.^  .irouiiil  piirt  of  I.nkr  Sii|,.ri,,r  iin.l 
to  cxplorr  Ihu  loiinl  M  .itJur  "i.l.'.  Thi.  xvork.  wl,i,.|.  o,.,„,,i,.J 
tl.r.i.  jvars.  h.Kiin  nt  a  poitit  on  Snlt.  r's  Lum;  line  (Is.lT)  mar  Suult 
St...  Marir.  and  ran  N  Is'  W.  1 U'  .■liaii.'*;  W  »■<  mi!,..  J.l.  | 
.haiiit.;  N  i>  \V.  ,-,7  mil,.,,  jo.'.i  .•liain-':  X  sT  \V,  .".o  lii,-; 
N  71"  \V,  4>  niil,>,  I!!..-,!;  ..Jiains;  S  I'l^  \V.  sj  ,„i|,.,,  :ii,  ,.|,.,i„.; 
t.  niiinatiin;  on  tia.  Kainini^tikwiii  riv.r  nrar  tlic  outlet  of  I)o(f  hike. 
Tlii-  line  ill  part  crossos  the  area  wiliiin  tl„.  limits  ot"  the  present 
l.uip  hlieet,  ami  i«  ^llo«Il  (,n  tlie  plan.  It  Ini-  formed  the  hu-r  liom 
\<Iiich  praetieallv  all  other  sii  ve.vs  liav.'  start. d.  Mr.  Herri, k  al-,. 
siirve.ved  the  Xlpi(roii  river. 

In  iNf.l).  Dr.  Uouert  Hell  was  deRpnteh.il  t,.  make  a  j.n„l.,|;i,  al 
examination  of  the  eouutry  lyinj;  on  the  north  sid.'  of  Laku  Siip.jri,ir. 

"'"■'">f  th )urKt.  of  thi^  work  a   littl,'  mor,    than  tv,,.  ii„„illi-  «;,. 

.-pent  in  the  Lake  Nipipm  hnMii,  th.'  Kniiter  porti  .ri  of  the  tiiirj 
heiiiK  Kiveii  to  the  mappinj;  of  the  >h,pre<  of  the  ink.'  an,l  the  morH 
important  i^Iaii.ls  ndja.wt.  IVtaiU  of  tlie  u,,rk,  am!  tiie  |..n.Tal 
re.siilt.s  of  thi>.  the  llr>t  -.  i.iititi.'  inv.  stiKi.ll.Mi,  are  Kiv.-ii  in  HtllV 
report  for  1H70. 

Period  of  Railway  and  Land  Exploration. 

While  Kell  wa-  in  the  f:,l,|  in  IXi!)  he  received  n.!.liti,.nal  instnio- 
tioMs  from  tlif  Mini>t.r  ,,f  I'liMie  Works  Hon.  Mr.  .MeDjugall.  to 
muki!  all  possihle  okservutions  with  a  view  to  as.'ertaiuing  the  prae- 
ticahility  or  otherwise  of  a  railway  t,.  the  Xorth  W.st  Territ,,ries 
throiiffh  thi.s  distriet.  and  on  Ills  return  to  the  otti.'e  ho  ma.le  n 
.-pi cial  report  to  the  Seeretary  of  ^'tate  with  respect  to  thi.■^  matt,  r. 

lietw.rn  111,-  years  1>71  ami  ]n7.'.  a  number  of  'raverses  were 
mad.'  !)y  eiijrineers  in  m  areli  of  a  f.'.isihl,'  route  f..r  the  line  of  rail- 
way that  is  now  the  Canadian  ra.'itio  railwa.e. 

Belw.en  W(K,  and  100s  j  nuiiiher  of  traverses  w.  re  made  t\cr...,9 
the  TiorlleTii  p,,rtinii  ,,f  il,,'  ana  f,.r  the  Xati,.m.l  Tvanscontinciital 
r.iihvay.  now  iimjf.r  coii-tnietion. 

:^rost  of  these  traverses  were  run  by  transit  ami  chain,  profiles 
nls,.  lieinir  prepared.  Th,>  more  iii,p,irtaiit  liu.  s  have  hrtii  lai.l  .lowa 
on  the  a,'compaiiyiii^r  miip.  and  f,.nii  tlic  ha-i-  ,.f  th.'  trinngulntion 
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iMlw.rk  ii|>iri  whli'li  nil  lli.  Mv^iilnl.l.'  ii.fHriimli..n  \m*  l.r..|i  p|,.tlr,l. 
Til.,  -i.i.iiti.-  iiil„riiiuti..i.  Iiiri.i<li,,|  l.y  il„.-o  .■x|)|..nili..iiM  hu«  boon 
viry  -ll«lit. 

Land  Surveys. 

ll.Tri.k'.   liii.'  ,,{   !>..;((:■   „„,   III,.   (;,.-i    „,,,U  ..f   llw  Cn.wn    l.nii.l. 
I>.|.arli.i.rit    in    ll,i<   .|i,iri.  I,      Ii,    l«7tt   tliU  .|..|,,irliii.>nt   .Ir^pnt.-hr.l 

Will.   Il.'iilly  III  run  iiti  i\|.|.,riilii.ii  lin.-  ihr.iiiifli  tin niitr.v  .iwt  ..f 

Liik.-  Xipiif.in.  iiikI  ti»  .xiili.rc  (Ik try  n,|j; nt  |..  this  line      \\U 

liii.%   whi.-h    i«   «li,,wri    ,,ii   tlh     prr«i  lit    plan    wIi.t.'    it    lii-.   within   the 

.li-tri.'t  .•..%.  r.MJ  l.y   tli.-  map  .li.M't.  iH«ni tli.'  .-iist   ^Imrr  „f  faikc 

Nipiirnn.  imrlli  of  l.i\  inir-tniii.  p.. int.  aii<l  run  S  ."i(»'  ;!'  K  To  niili-. 
I.'  ''Iiaiii-,  til  l.iiiiir  laki  ;  tlii'in-i'  <'rci— ii  •  tho  laki",  it  ran  S  ''T  '  7' 
!•:  I<:  mill-,  ti.  Pi,,  .iv.r.  Tlii*  lin.  w.,-  r^iU-  ii  pr 'Ii  nin  irv  ,\- 
pl.iralii.n   line  t'ur  lli..  Caiia.lian   I'.i.-iH.'  niihmy. 

In  1><T.!  III.'  Ii.wii-liip  ,,f  Nipimin  win  laiii  nut  l.y  A.  H.  .S,.iiit. 
In   ]>!•.'  til.,  tiiwnsliip  iif  |!.,i,t|.  wa^  -iirv.y.il  l,y   It.  .1.  Saiin.l.r-. 
Ill    l»!t-!  Ilii.  ti.wn-liip  i.f  I'linliiiii  was  laiil  mit  l.y  H.  ,'.  ^..,ini|i.ri. 
Ill   l»!it  till.  t.iwii«liip  iif  l.cltfir  was  liiiil  iMit  l.y  T.  i!.  Sp.'i.'lit. 
Ill  I!»nn  a  liaw  Ii-  "  wa^  run  west  fruin  tlu-  northwt^«t  con  .t  of  the 
fown»liip  I.f  I'linliih.  tn  tii.<  lilack  Stiii-L'.M.n  riv.r.  l.y  Davi.l  liiatty. 
In   this   sum.'  ,v<.ar  tli..  Ontarii.   nnnaii   „f   Mini's  .l..spali.iir,|   t.ii 
o.xpli.rution    parli.s    into    nnrllii.ru    Onlarii..      Portions   of    tin.   una 
williiii  tl,    p|.,-,.nt  map  sl„.,.(  w,,r,.  truvrs..,!  l,y  som..  of  tins,.  partl..s. 
Party  nnrnl...r  (1.  in  ..liarKi-  ..f  Mr.  .Joseph  M.  Tieriiun,  wlili  A.  II.  A. 
K..liin-oii  as  n,,,lii«isl.  \.\..-i.  wi.rkinK  in  tlio  .listri.-t  north.  a»t  of  thf 
lak...      Parly   iiiiM.l..r   7.   in   ..jiart.'..   of   H.    Ii.    PromlfiHit,   with    F.   .1. 
.^ncljrrov..   as  K,.,.lf,^ist,   a-....mk.il   tli.-   Wnhinosh   river  townnls    th.. 
ni.rtliv,-,.st.     I'nrty  nmiili.r  s,  in  .harK."  of  David  Beatty,  with  A.  U. 
Smith  as  KfilnKist.  ixpiornl  ihe  Kaiaslik  l:,v..r  vull..y.  uml  iiorthwar.l 
t..  Wal.inosji  lak...     Diirinw:  the  laftir  part  of  tin-  .season  th.y  wore 

\    .rkiiiK  in  111 intry  soulh  ainl  west  of  Lake  Xipigon,  inelmliiit; 

iilaek  Stiirtx 1  lak..  ami  riv.  r.  ami  som.    of  th..  tril.utary  .streams. 

Ill  l!Mi;t  a  iiiiriilian  lim-  wa-  nm  north  ami  sonih  from  the  wo-it 
<-iid  of  th..  ha-,  line  run  l.y  \Vm.  Jieatty  in  1000.  ami  the  township  i.;' 
Innes  w,.  also  lai.l  out  on  th..  s..nth  .slmre  of  Mi.lntvre  hay,  l.y  \  FI 
Ma..il,iuwin. 

Period  of  Scntiflc  Exploration. 

The  ix-riinl  of  si.i..nlitie  ...xplorai  imi  really  he^an  with  IWl's  work 
in   1><«9.      His  work,  ami  that  e-    :,is  assistant.-,  was  eonHned  to  the 
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»hori'«  ..(■  fli,.  l.ilv  .111.1  I  ,  til.  wtll.v.  ,,(    il„.  |)riii.i|..il  .iiv.iiii..  .,•„! 
.-iTVfil  t.i  f--lalili.li   tlif  u.  ii.rul  imltidi  .,1'  i|.     K"|I"H.v  "i  tint   |»..iti..ii 
ol    th.-  ,li,tri.i    I  „.,... liiH.ly    .i.|j.i.,i,t    In   ilii.    LiU...   nii.t   to   .1,  .vv   (h  ' 
■li.-iribiiti..ii   iiii.l  iMiiil   ,.i   111,.   I,,,,,-,.   iiu|i..niiin    t'Mriiiiilioii,       Siil... 
•invul  iii.iri-  .Kniil..,!  \.ork.  with  tli-  ui,l  of  niorr  ii.viir;it..  to|»,t'r»pl.i.- 

M1.,|.S    Ull.l     inWlio,!,.     .       ,     „i,|..|y     lIUT.a-.'.l     .Mir     K..ol,,ui,-Ml     kllow|,.,lrf,. 

■  ■M.i  i'itn.,|iiir,|  mu.il  11. 'w  iiii.l  III. .re  il.  tiiiliil  iiil'..rmiiti 

I.i  iMtl.  .Mi'Iiiii,.,  iiii.l  |i,.wlii«.  Iroiii  tlif  (;i',,|,.ifi,Ml  .siivov  .lili,.'. 
-orvixid  the  ^lion,,  ,.f  l.iiU.  Nipifoii. 

Ill   li!*".   l)..wliii.,'  .•,,i„|,|,.|..,|   i|„.   ,„,,,,  ,,|    til     liiU.'  l.y  iiuil.li,-  „ 

trimiKiiliiti..ii    Mirv.y   ,,f   ih..    i.j |,.      l„   ,,.!,|,,i,,„    i,„   „|,„i,,   ,„i,.r„. 

iimIit  »iirn\v«  if  till'  l.iw.T  c'oiir*.':*  of  .oiii,.  ol  the  lurk'i'r  fiv.-ii. 

Ill  l!MMi,  till-  .■.\|il..riiti.iiM  of  tlio  viiri.'K  piiitiiM  «.  lit  out  l.v  tli.. 
(•iihiri..   liiii'.'iiii  uf   Miiif^  \\;r,-  .•arri.'.l  ...;i   ii,   ihi^  district. 

In  ll>01.  I'lirlis  ...xpl.T..!  thi.  .-oullki.-i  .|  art.r  of  th,.  ,,,v,i  .|..,wii 
III  this  iii:i|>  hIiii  t,  makiiiK'  iiiiiiiiToii..  tra.'k  -urviys  nuil  iiiii|i|iiii;r  tin.' 
tffolotjiciil   friiliiri'-. 

In    llMPl.   thi.  \(rif.T  .■.iirii'.l    ..iit     iinjl  ,r  rxplorution   v\,,ik   on   tin. 
.-outhwfst  iiunrl,  !•  ..(  th..  iir.'ii.     li,  .i,|,iiti..ii  a  iiii,.r..iiii.t..r  Mirv.v  wa- 
niii.l.'  from  th,.  (  iiii,'i<liiiii  I'm-iti,.  IJnilvay  |.ri,it!..  ..\.r  th,.  lihiil;  Stiir 
ircoii  riv.r  t.,   Nouuntin  lii;,(..  an,!  th.M,.,.,  vi.i  th,'  Si.rii,-,.  riviT,  ov,>r 
the  licijrht  of  Inn, I  |,i  |)o(r  hike 

In  1!M»J,  I'lirks  ..xiih.iv,!  th,.  ii..rth.  ii-t  .|',;>rt.  r  ..f  ilu-  .ir,.ii,  mil 
M"-Iiiiii.s  Will  .„.,.|ipi,.,|  with  »iiiiihi"  Work  ,iii     li,.  ii,,rlhw,.-t  -!.!<■. 

In    l!Hiil,    (•,,],  1,1..,,,.    II, line    uii,l.       iiistrii.i  n...      fr..m    th..    IVputy 

Miiii-I,T  ,,f    Mil,.,   i,,r  ()i,iiiri,i.  a~-i-t,,l   l,y  T     '      (i,,],)!,.  lunl    K.   S. 

Mo.'r.'.  iiui.].'  il,liiil,-,l  ,'\|il,,rati..ii,s  of  tLi    iron  rantri-s  ca-t  of   P,iplar 

l.'.k'.-.     Tlii-o  i.xpl,irati.,n,  wi  ...  ,.,.iil  inucl  .hirin;,'  th,-  ^.a-.,!!  ..f  1!MI7. 

Ill    l!Mi>i.   (',,I,.,„an    an. I    M,,.,r,.    ..arrl,.!   ,,.,1    Miuilar    w.,rk    on    th,' 

•  •iaiiMs  ca-'t  ..r   I'.lac.k   Stiir- i    hik,'.   in    th,.  vi,.iiiity  of   U,mii,|   lak,.. 

mill  east  ,,f  th,.  ,li>trii't  ar.,iiii,|  thi'  l',.a.lwal,.r-  ..f  th"  (Iniiniaii   ii\,r. 

In    1;'IH.   th,-   writer,    with    Mr.    IJ.ihert    ITarvi...   jr..   as   as-.i-tant. 

-pi'Mt  th.-  .^na.<oii   i,i  ,...iii|.i.tii,-  th,.  ;..... |,.).'i,.,il  ,|,.tail-    for  iho  pri-.  .iit 

map.     A   ii.icMiii.Mcr  «tirv..y  was  iiin,!,'  of  the   ISIai.kwat..r  river  from 

'•-   -'"" '''■•»•  Tiiik  lake,  t:>   Lake  Xipiu'oti.     A   -imilar  surv.'y  un, 

mude  of  the  StiirKimi  riv,.r  from  Lake  \ipi;r.iii  t.>  l.cy..,i,l  the  ea.-t,Tn 
hoiiiidary  ,.r  the  area  e.iv.  r,.,]  hy  tlie  iiia|i  -li,.,t. 

Th"  ■...Titir  ha.i  liii.l  the  .>p!i..r|.ii,ity  ..f  vi-itiuf  all  the  important 
i-riti.-al  lo.'aliti,  <  t!iat  nr,.  kn.:u-ii  within  the  h,iiin,Iarii\i  of  the  ili«- 
triet.      Ill    th.    pn'p:irot;,,ii   ,,f  fh-    present   report   ho   h.n   ha.l   at  his 
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'iK|...--i,l  thr  r,,„„Ms  ol'  ,.11  ll„.  pn  vi.M,,  (xplnralions,  sovi-.-mI  .,f  whi,.h 
•"•'■  ".  .,.mu.,.r,pl  l.,r,„.  T,.  ;,v,.i,l  nmUinf:  tl.i>  .vp(.rt  un.lulv  cnn- 
l->-.o,M,.  ,,  l,a,  „.,t  mKv.vs  I,,.,,,  p„>Ml,l,.  „,„•  w.,  i,  ,|,.,,H.,I  ..,lvi>al.lf, 
"■  M"..lr  in„u  ,!,.M.  r,r -il-  s.rl.iiti,,,.  (\nv  lm-<  I..  ,  „  iMk.-n  to  pvo- 
P'H.v  ,„-|.„..u|,.,|.,.  „„.v  i„r,,n,„uiu„  wl,i,-U  i.  „.„.,1  ,v,pr,.ti„K  .Ui,V 
]..r,,lili..<.   uln.tl,,.,.  ,„■  ,,.!   il:,..v   ],.nr  hrvn  hvm   ly  thr  writ,..-. 

Til..  urit.T  i-  n-pcn-il,!,.  f,,r  ll„.  M.rth,,.!.  in.-iMii.T,  mi.l  M.l,.,.ti,,.i, 
..f  111..  i.K.tt.r  prrscntcl  in  tln^  rcp,.rt.  To  l.in,  1,,,.  fall.-n  111,,  nilhor' 
•lilH.'iilt,  iMit  iMiport.Miit  m^k  of  ,l,-,-i,li„f;  wlmt  sliall  l.r  chosci  iVon, 
111'  liiri;.-  iik;>-  ,.;■  ,l,.|:iil,,l  in innniil ion  that  i<  „.,«■  nvailiiMi',  f„r 
pn.s,.„lMli,m  in  ,l,i.  ,v,„„-,.  H,.  |„.  ,,i„l  ,„  „voi,!  ,-„,ulKM-i„K  tho 
n-porl  with  uiiimp,.ii,nil  ,i,.|ail.  l-ul  at  tho  .a,nr  liiur  i,,  i,,,.},,,!..  all 
.li'lails  that  may  hr  ,,f  ,,ns,.r,t  or  fiitu.v  import,  to  pn-ont  all  iii- 
t"n,iatiun  availahh'  whirh  may  I'O  .-,  iiti.il  to  tho  proper  u.i.lor- 
sta>i,li„fr  ..f  th,.  pvolo^^v  of  th,.  .,roa.  I.otl,  from  a  ..-icniilio  a.i,l  a 
prartH-Ml  .-.t;,iHlpoiMf,  an, I  to  ,.,,r,.fi,lly  ;„„1  .harply  .listin^ui-h 
ohscrvi^il   fai't   froii:   ;n!'iir..l  tin  orv. 
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GENERAL  SUMMARY  AND  CONCLUSIONS. 

The  greutcr  imi't  ,,1  tlic  di-ti-ict  i-  nii.|rrl;.i,l  l,y  Laur.'iitiuii 
KiMMs.-fs  ami  graiiiti-*  ..f  :i  i;ivat  Latliolitliic  iiivu>i<jii  or  inviiMMii-. 
Lying  lietwecn  the  lai-jr.'  aivas  of  Laiin  iitiaii  rocks,  and  ai^jar  ■ntly 
r('i)r.'si.'ntinf,'  tlie  Iia^is  of  ,I,.\viifol(l(il  iiortlons  of  a  great  jcrii-  of 
earlier  rock^  which  wrv  iiiva.loil  l.y  thr  ■.■■nniit..  hatholitli>,  nro  a 
.-ioiies  of  gixvn-t.jiii-  and  fjroi  n  >,-lii^t-,  rhi^-itiod  a-;  Ktewatin.  I.n- 
foldcd  with  the  Kcewatin  rooks,  piMbably  heloiifring  to  the  upii-r 
(.M-oiip  of  tiio  scries,  are  hands  uf  Iron  formation.  A  tew  s'ludl  hands 
of  lower  Iluroniau  roi'ks  are  also  known. 

J  he  whole  series  of  ancient  rocks  lias  he;?u  intensely  nielanior- 
I)hoMd.  and  the  prevailin;;  stnietiircs  arc  uow  nearly  vertical  and 
strike  to  the  north  of  ca-t. 

A  lonir  period  of  ero.-iou  an.l  rclativ  .|uic>cence  appears  to  liavc 
followed  the  period  of  nictainorphisni  uf  tlic  earlier  rocks,  for  a 
later  sedimentary  si^rie^s  rc-ls  in  a  nearly  horizontal  position  n|)i)ii 
the  truncated  e<lfres  of  the  sehi>ts  and  fjnei^ses  of  the  earlier  period. 
These  latter  rocks  are,  in  asocndinj;  order,  sandstones,  siiales,  and 
doloniitic  limestones,  and  are  ehis-ed  as  Keweonawan. 

After  the  soliditication  of  the  Keweonawan  sedinijnts.  and  prob- 
ably after  a  lart;e  ])ortion  of  thei'i  had  been  renio»-ed  by  erosion,  the 
di.strict  was  invadcl  by  diaba.-.  .  ihe  ri'nmants  of  wliicdi  now  cover  a 
very  large  nn-a. 

A  small  amount  of  faultinjr.  and  jirofouml  erosion,  have  greatly 
inoditicd  the  I'eaturo  ol  the  repion  and  have  led  to  the  dcvelnpin,  nt 
of  the  present  topographic  features. 

I'leonomically  the  iron  formation  found  wirhiii  the  Kcew.itiri 
schists  has  not  yet  been  proved  to  eontnin  iinixirtant  deposiN  of 
ore.  Further  exploration  work  is  required  in  certain  parts  of  the 
known  areas,  bnt  most  of  the  district  is  not  very  promising.  There 
is  a  iiossibility  of  future  discuverics  of  more  Iron  range  rocks  in  the 
Keewali.i  series  in  the  northwest  quarter  of  the  -h  H't. 

The  Ke( wati  i  -eries  also  contains  l>ands  in  which  onartz  >tringrr- 
and  veins  have  been  found  containing  small  valnes  in  gold.  These 
ocenrrcncps  are  similar  to  lunnerous  other  known  oecnrrenees  which 
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GEOGRAPHY  OF  THE  NIPIGON  BASIN. 
Location  and  Boundaries. 

i'lic  una  iiicliidi.l  williiu  iKf  iicMiuiliiric-  ot'  t!i  .\i|'inuii  iiinp 
>!.'•' t  is  rcriiiimuhir  in  ■■ntliiH.  iina-miiii:  jiIi'miI  7ti  mii..  ,.i-i  ;ii-,| 
wr-t,  ami  aliiiiit  (Ki  niilrs  Tmrtli  nml  smitli.  I-  lic<  airproxiuiatclv 
li|\U'i_'M  l<iiii;itu(h'  ••7  •'!.">'  W  alnl  >'.i  In  \V,  iiml  litv.i'in  hiiiliid.. 
I''  ."'  X  liii.l  .",11  ;;(i'  N.  tlidi.^ili  the  l.iiiniihirii  -  .I'  tlu'  in;i|i  :iic  i^.if 
tru"  iKirlli  iiiiii  ^(lutll  (ir  cn-i  :iii.!  wr.-t  liiu  -.  'I'lic  area  emlirai't'd  li.v 
till'  tnap  sliiTt  i-  aliniif  I',. Till  -i|\i,iri  ii.iii'~.  I..ikp  NipiiiDU,  I.Tii'.' 
-iliiarc  inilrs  in  area  whin  ihi'  i-l.iii  I-  arc  iiirludcil,  (ir.'iipii-  a 
laarly  central  pi>-ilii'ii,  and  the  -entlrll'.wi :  lt  N'ipijTiin  river  traver-— i 
tile  ini<id!c  portion  nf  lla'  southern  \v,<\\'  o!  t!ic  area  mapped.  The 
M'Uliiern  iKniiiilar.v  lies  a  tew  iiiiU'-  noit!i  (.1  the  Cniiadian  I'aeifii' 
liailua.v  line  an<l  Lake  Siijiii-ior ;  while  tli.-  northern  h(>un.|;;r,v  i- 
clos(>  to  the  ITiulson  Hay  diviil  •.  The  projected  line  (.f  the  Ciinailian 
Northern  railway  ero— -es  tho  south  and  sontlinesf  part  of  the  area, 
and  the  Xation.il  Transcontinental  rail\iay  traver-es  th  ■  district 
from   east   to  west,  just   icrth  of   I-al;c   Xipi^'on. 

Surveyed  Areas. 

With  the  exception  of  three  townships  and  part  of  n  fonrth 
(l.odfrer.  Purdom.  Innes.  and  part  of  !'.o.,thi.  the  vide  are.i  .ii.hrace.l 
ly  this  map  sheet  is  nnsiirvevcd  (  rown  laiil  wlueli.  h'nvcvi  r,  has 
Im(ii  traversed  by  niiinerons  e.\p!oratory  >urv\-.  In  HiO,")  the 
Ontario  (rovernmcnt  set  asid  nn  area  of  ahout  7.-2'.^~  -ipi.trc  inile? 
around  i.ake  Xipij-'oti  as  a  for(>  ♦  reserve.  The  h(uindari"s  of  the 
resi'rve  nearly  coiiieiiie  with  those  of  the  present  map  sheet. 


Drainage  and  Topography. 

I.akp  NipifTon  oecnpit  s  a  nearly  central  lowland  depression,  into 
whieh  are  eolleeted  tlie  drainage  waters  from  ahout  ^0  per  pent  of 
the  area.  In  the  extreme  n<.rthea>t  and  northwest  eornj-rs.  north  of 
the  lindson  Bay  divide,  are  a  lew  small  lakes  and  streams,  the  head- 
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'■'""^'" "'I"i"n-  mv  -;,„il,„.   ,,,  ,l„, ,•  ,,„,  „.|„,|„  ,,;  ,^;,„   ,^^  _,^|_ 

..f  I.nk,.  Siiprrior.  Tn  .,u„.nrr  tLr  ,!n,vli;,|,t  ,«  ri,.,|  i-  h-.-.w.  l,.(«,rn 
vxt,,.,,  „,„!  Mv,.Mt,.,.n  h..ur..  „.  ,„n.v  !..•  i.,f,.rr..,|  fr,.,,,  ,t„.  „„,,„  j,,,;. 
""'""'  ""•  1— lil.v.  D.r,,,.-  ,!„  M„.„,l„„f  .l„ly  ,n,.|  AM..i.t  ,!,.r,. 
^'■V  ..it.M  W.M'M  .i.,,v-  i„  „l.i,.;;.  .  „,.,,,  ,.|„.„  ,„  ,|„.  ,„,.^,,,  ,,^|^^,  ^1^^  ,  .^. 
l-'-ni.-     rxlnni.iy     u,,,„,.       (  .,,     „.::..'■,     j.,,,-    s„vl„,-,  ,.    .;„■!,     ;„    „  r,. 

'';""!"'  "'■    -nn.uit,  „Ml„,  ,..„,,  „,,..,..  .1,,.  I..„„».n.t„r,    >HU<I   , „. 

M...U.1I.V  I.,.  „.,,   ,-,,  C, i-„     ,,■    „,  „,„  ,,„„,,_,  ^._^_^,  ^^^  j,_^    ^1^^^       .|,|^^ 

'"'''"^'"■"  "-"^'"-^ !•'■'"   "■'  '"ipl.......    .1  l,„n,u    ;:..  winlw 

""■    ''■'■  ''^''''    ''""■^    "'■'■    '•'"■^ l...n.li:id.v    .h,.ri..,.,    the    uvall.., M 

^""  ^'11  il"-  ImUc-  n„.l  ,iv,r-.  ,x..,|„  i„  ,l„,  ,,,,,;,!-.  fr.../,.  ovc-..  Tl>o 
^■"■'l  '"■—".  ,„•  r:,inr„ll  ,,:.r  ;„„„■„,  Ikk  ,„„  1,,,,,  a<.Trtaim.,!.  (!,„uKh 
"    '""■'•     ''      ^-n-i'   r,:l,i,.,    MM, I    i.    ,,„!,. 1.;,.    1,  tw.  „    :',,••    ,,„i    ..-," 

''"■■'■""    '"  "-"i'.'':'la-  Ir.  ,u  :;  ,„   i  f,.,.,  ,„  ,!,.|„|,.  ,|„m,:A  < „- 

L.Tinily    il    i-   ],,„   tlLHi    li;i-. 

1"  ■•'■^^H-,!t„.l„.  ,.!l,„a„„f  ,i„.  ,]U,r;.,  ,,  ,  uh.lc  it  ,.,nvl,.  .ai.l 
'  -'  '!"■  ^"1-  '^'  '••  H-in.  i-  tV.„„  r,.„r  ...  tiv,  „...,.ks  |,.|,i,„I  that  of 
""■   -;'^-n   Mi.n^   tl„     M..rll,    -l„„v  „f    I.,k,^   Ont.,-!,,.    with   a   .„rr".. 

' '"'-'^'  '■^"■'"  '•  ^'"'""  '"  "f  «■""•■•••     Th..  wi„t,.,-  i-  1„„^  ,.„„.i„„,.,l 

7''  '"■■••■■  -^'•'•'    "-"   ■'"  '1 M.,--..(.i,..l  ,„„t<  „i   th,.  I-n.v ,....,., 

.1"    -..„„„.,.„.„  ...,.,,. ,,.,„,;,,,_l,„^,„^,„,,  ,,^      Thr.  Ink.,  atul 

-..•...„„-   r.,,-  ;.,M„.rMll.v  f,-,.  „.,„„  i,.,.  t,„,„,,,  „„.  „,;,,^,i^.  ^^^  _^|^^^._  ^^^^^ 
■■'-   >....:„   -.u-ly   in    X„v,.:„I„  ,■.      Th,.   nvera,..   pr,.,.ipi,atin„   ,;„n„. 

!'•■■.'"'•'-'"■•■'■"'■'>•  '^-"■^■•l-'-'i" :th..a-,.,.„   ,-.r,i.,n,  „f  th. 

I  rc.viiirc. 


v.^ ' 


I.'  "II  ..,\    III     1  ii:_    \i|.|,,,,s    i!v-i\ 


''It 


C'Mmoa  Plants  and  Animal*. 

lv'MM.,1,  Ai,    .N.iiK-..      ri„>    (|i-ii-il.iili.,n    ,,|'    till-    \.mi,iiiuii     uitu 

ri'-|.(rl    ,      ill.'  i;<''>lHml,'  .ui.|  |..|,.,i.r.iiilii.-   !,ii'un,  i,  ii  ,,il,j,...t  of  - 

»'"•■•»''■"••      \^"''    '1'"    'V.  I I,    ..I    ,1    |.w    i,. lan.lv    MM..II    Hl....lut..lv 

hurt.  ,,>ii.><.,  ..n  tli,'  i-,.,U  opl.iii.l-,  iiii-l  ...iii,.  |..„  l,;,ir,.ti  >,•(  I,.,,.'  .|»,i, 

'11    .illl.(|,l;.i|,..    til,-    ;.,r.  .'I,l'    |.nll    .1     ll..      |,|.  II     1-    ,.,l|,|,,;     A, ill     HI ,. 

I  liiv  iiui.,!'!.   ,u-(.   |,,iii„|   ,-v,  null,  rr:     t  ,■   .   iiri!i.-i|.,il      (.rn,  .    .,,•.     lli.- 
111-. I   |ir.  uiliTit,  ati.l   wlii.'li  ,lii,ll  ,,rriir   in   uiiy  ili-tri.-I    Li   tho  ts.'li 
"'""  "'   '■'•>■  "'ll*'''  -'■•■111''  il. ■(.111.!,  lit  .111   til     iMi-it;,iti  ,,f  til...  wakT  till,].' 
'■''''    '''-i"    1    •■•   til''    -'irl.i.'..,    III,.    |i.i.,ti..!i   ,il    til,.    l.|..il    -v.it.ir-Uil.i, 
I',  lujf  11    liiu..il.iii   ,,r   til,.   |,li,yM..;il   ui...ifniiiliy.     'I'l Imntrt.  r  ni  tl:,. 

Mlli:.-r    Mill.'.    .■..|l>i.l,|.i|l.|,v  ;      ill    -.itn.-    n.^'inIM    tll.T..    j,    il|l||.,.[    n,,    .,,];, 

'''  '!"■  "-'•■!'  "'I'-'  '■'  li"'  !■  I'm.  t"  I'l'  -ivii.  till'  Mii-I'ii..,.  c  ..ii-l-tini;  ,,■ 
|.,,,„.  |.,.iiM.  I-.  til,,,  ,.,1.\,||._.  ill  ^\/,.,  I, lit  .iMini;  iiiir  |.irli  |..  a  I...  i 
"li'l  •■>  li'il(  ill  'li.ili..|i'i'.  At  till'  ntli.T  lAlniiii.  ui.  Ii.u,.  111,.  L'hi.'iiil 
nil. I  iiilu-,  i.il  -iiii,l|i!,iiii,  \,iili  liii,.  i.Miii-i.i  -..iN. 

Ill  tin-  -i.utli.ni  |,,ifl  ..1   ill.-  r. -1mii  ,iiii,.|i  ,,|  tli..  -urfa.v,  wli,  re  iir.f 

'""''''■'■l^ "-i-'"    "I'    1'    I l'!''i'    caMiiifiil    V,  ith    a    MM. ill    aiii..iiiit    ,,f 

'"'"  'ii'il  -"il.  I'll'  l.'.^iM.i'  |..ivr,ii  Ml-  .,r,'  iil.-,iir  l'|.,„„  ni.mt  „f 
th..  I'li-i.-n,  p., Hi,, I,  ,,t'  111,.  ..,,,.,,,  ;,,„|  ,,„,i,  „,ji,  „,  ,],,.,.,.  „,.^.  ^.,J^^^l^^  ^^ 

liiK-r  .l..|.i-i-,  .l.i,.!!;,-  ..f  (.'iiii-ijl  ..li-iii. 

Wli.ri.   th..   wal.f-talili'   i-   Hithin   a   -ii..if  iji-tan,--  ,,f  tli..  avi-riiK. 

cuvl.i...'.    -ay    :.•    ,,r    ;j    |V,.|.    .,,    :,    ,,||,.,i, „.    |1„,    ,.,,v,,|.    |.    .,1,,,,,,, 

iiiiiv.T-ally    >',,/,.,./,„,„.    ■,„,,,..      (),,    ,l„.    i,|,l;||i,i-    .,,,|t|,    ,,t'   tlie    r.-li- 

k.iliiiuaa    rlwi    ,.i au    lias,!    I.t   mi'.-    r.va'   a   .  nv.'i-   ,if   tjii,<   kiii.l, 

\\li..iv   til..   111..-^    i-   aliiiiit    ■_'   t|..  t    thi.'k.   Imt    aM.,n:il    li.,|,.^    a:-,.   -,..ii 

Ini.lii,.'  t.i  wat,i.-li|l,.,|  iiit,.r-li,.i  aiii.i,-  ih...  l,.,iil,l  r-.  In  ]il,i,.,.* 
wliii-i'  111,.  III.)-,  ,.„v,T  iva.-li,.<  tlii-  •hi..|.ii,-.s  il„.|.,.  i-  ii-iially  a 
'■'""'■"1  iM.i'  '<(  i''"it-  Miiimli'.l  with  it  aibl  .ivrliiiiL'  til  ■  h.iuM,.].-, 
M.'iv  (.flni  th.-  i.,,v,  1-  i^  ihiiiM,  1-  ihaii  1..  iv  n.,t,.,l.  hut  tlu'  Np',,,.//,,,,,, 
111. I-  .i|...iir-  \vi,l,.|y  ill  th,.  vari.iiis  iiiiis|;,.!r-  of  th,.  r..i.'i..M.  \V!i,-i'" 
til.'  watrr-t,  I.'.,  li.s  at  a  >..iii,.\vhat  ur,  al,  r  ,li.laii.-.-  h.  I,  v,  [\w  It'v.'l  ..f 
till-  av.Ta>;i.  ^iiit'.i,',.  lli,.  in..,.-  .-,v.r  1-  -.'ii, Tally   Ihipni,,,,   I  rl'/ii-l  rii  i„ . 

""'I    li~iially    tl ..viT    ion I    l.y    t!ii^    nv<~<    aii.l    i:<    a--..,.ia!.  -    i- 

thinii.r  than  that  f.irinc.l  l.y  tli..  .<i:!n,.,,:>im.  Flat  iiii.l  iin.lralii...! 
siirfar,\^  of  h(<.|-r...'k  aiv  ii.arly  alwav-  .•  .v.'P -1  hv  Sph'finuii: .  vliil, 
sFu'litlv  in.-lMi.  1  -iirl'a.'o-  (  wlioii  m  .n;  .ir  ].•--  -h  '  1  I,v  f,,iv-r 
Irci^s   yrowinu-    in    tli,.    -,.,intv    -.,il    f..-n.l    in    a.lja.'.-iii  ..-    ati.l 

holloNTw  «o  that  th..  <,n.f.,...  i-  1..-  :,,,t  t..  h....,,i,i,.  ,,„,,.  ,Ly-)  ai-.. 
l'-iia!l,\-  ,•..;(. I,. J    'A  ith    till'   /lhp„iii,i    .ir  -oiiio  ..f   it-   a.^-..,'!'!..-. 


Clkk 


■JO 


'■1  <il.iii.|CM.    M    |;\  |,  V,    ,    ^x  \|.\ 


•     -J 


<•"    li"     :.-^T   liiKlicr  .,,,1   ,!,i,,-  >nrt,„r>    ,1„.   ...wr    i-    ,M,;,iiv   a 

-■'"'■'■•'■    "•■  ■       '•■ :i-nl,     r  ■/,„/„„;„     ,.„„,.,.,.;„„,,    ,,,.    , ,    ^.^[^^^ 

"''"':'    '"■   ■    '  I'"'"    ■■"■'     ■•    I'U-    Mn:,ll    ,nv;,-.   ,;„-h    nuvlv   over   „„ 

'"■'■'■   '"   '■'"'"•   '^"'l"-I^Ha  ..,(h,.,-  i.y   l.,|i-,„.L,.,   i,.   ,1„,   |,„„|,,,.,. 

'■""'"■    '''"'■'''    ■■"■■    •''■''""•    •■'    ■■'->■    .-,i :;,.    v,.....l,|,.   ,.„„.,i„.^ 

'■":"'"    '■"■^"'-    >l'inli,.l„.„-.     n:uv  „,.,„.  ,„..l,.rh,inl,yM.,li,n..Ml.n' 

,,''''■'""■"•'     -■"■■'■  II'-  '■■•■■.-.   t,v,.  „„   ,h, l,:L,in.   i,  r,,n:Mk- 

^'''''       '; "'•       ""     ""■     "I'i-'     I'i^^l'.:-    .In,...     ,,„.,-     „■     „„      |.;.in 

'"■"'•    "'      ;■'•'■'    '""■    ""■    "■"-    -'■'■    ..wnlly   .i.,.ipi„„.    ,vi.l.    n.|.,iv..lv 
"'""     "7,       ""'■'■'"^    •^■•>     l'^  — "■■■      Tl„.-,.    ,„,.,.^,.    ^,.;,.-,n,I!v    w;,l,    ;, 

7'" '"■'•"•' 7:;'"",v'  ''"•'"'■'' ^  "■'■•- -n- n:..,.  ,i,„  „.„, 

"I    liaii    111, ,11.  ||.    ,  ■,,.|,    ,,,,.,, ,    ,.   ,1 

'   '•     '""      ••■"'    'I""  -'•.,,!,,■  |,„|.(   „l    ll„.  plait,. 

":"'■'"""'   '■■^"■"'"■-   ^""'-   '-"-!>■   n,„|,.,.r.....    u,.   ,:,.i   ,    ,„„„.,1   ,.„v..,. 

"'"■:7-,'7 "'i>-'i-'— '1-. .  .:-.i..,i  ,i,i,.i.,  ,„■  i,„, .i,,„,„ 

';^':"""'\7   l-l-'--''-  /.■/"»,   .....,'„,„//,„,„,..„. h  .,::i,.„ 

'""'"''•      ^^ '"■'■'■    ""     1''^''^'    ""■'-'-    wi,;,    ,1„.    :„.,„...;,1    .„,ia...   „f   tl„. 

'"■'     ' ""■   -'"■'ll' I'.   I'u.l    in    II,..    I,, „.,.,.   iir..,'!-: 

■"".^    -'^■'-   Ml:i-   !.,  t:,|„ai-;:,.|,    .,„|    ,1„.   h,,:,.,,!   =,,|,. 


'  "'.iiiii.y    '1,,.   i,i:,,.K 
-:ri.:j,,i 

!l,U-kc;_'. 


iini'i  -'■*  i\  I  \u 


,  ,  ■    "''    ''''"^    -l"l •    "11    ill-    V,  .l|,lr;,in,  ,1 

'"";".  ■'7' '-•';'•■■ --"'I''-'— I"..  .i„.  ,,.„,.y  i,„.,i,„..,  ,,,,„„. 

^''.'■'•'''''■.^■'"■'''■l''--ini.!.i...nn,l,.,..n,.,,,.,,,;,v,,Mn.,.,.-,i:u,l.,,,l 

"",7"-' '~  "--'">• '■'■'i^-'i'---.-..-iiii'yi.i,.,.i,,n„ pi,,,.;  ' 

7'"  '"■■'■': '"^™'  '■'--'  — ,1,  i.  ,...„„„..,i  ,„  ,i„.  ,iv,.,.  v„ii,v. 

,    '".  "■''" ■"""-  "'■  •!"    "Hin„k    ()„  ,|,„  1,;,,,,,.  ,,„,,,  „,.  ,i,„ 

77"7'",":  :'"■'■"""■  ^"■^- '""■■=' --""'i^  ^"-.ii .,..,„.,„„„, 

'"7      '•" '  '''■^""^"^-"'■1   •■■'l-Piv-n,.,.„f,.„i,l  ,,,„„„,   „,„,.,.    ,,,„, 

7"      ""'  "■""  '"■  ""■  ■"■"-•  -  "'■"  .•i.ii.M....i.iMi,.  „r  ,i„, 

'""■'V''    '"'■'    '"■""■•""■"— -,...v..,.yu!.,  ,.,..,„    ,,„.    I,„„,,„„:„„ 

'•""''''^''"  "'   '•'■■"'•^''  <'^"'-lii.     Tl,,.   r.,l!„wi„,r  .,...  il„.  p,.i,„.i 
I!'  |i  ,| :    • 

'■'  '■  .V'" '•■'""'.   Ill, ,.;,, tail,    i,i..|pl,  . 
•'"'■  r'lni^'ilnn,;.,,,,,.  -in^,,:]  „„ipl,.. 
.1  .  ,  ;.    ,li'.nilll .    |.,..|    1,1, pi,,. 

''''''""""■   '""""''-"        p.    ri.  I,„,Ml„,n,. 
''.,,-/M/.v  .v/,./,  ini'ini.  I,  ,|  ,|.,,.,-vv,,.„|. 
/^'/..  ((   I'iiIih-IiIk.    1||1„.M.«.MI(!. 
I'r.ixnnix   s<iiulii,  'i  [,  ! :,, ,  Ma.-L    a-li 


I'l-iiii'ipnl    Ir. 


M  y!..-.  -J' I-    JLhi. 


^-.-^  \.  ^'.  W  u.' 


'■I  "'l.i'C,    .11      I  II I      -  It'll. ON     i;a-i.n 

/  'iiiiiiy  mil'  I ,    nil,:,  \\  |,ji,.  fliii, 
Jlr!ilil    lull, I, I  if,  III.   nilin..    I'll-,  !i. 

;■  '■'  ■    ■■■ .  .',  vcii.w  I  i.,1,. 

.':,'ii  ii.y   III   ,  ii-i ,   i  ;.|    r. 

(  ••   I  hi.^   ,11,1,  •■,,■  .  ,1,   1ki/i-!:iii1. 

/'■•.    ,l!ll.1     '  I  ,   mil,     i,',s,    ll-]i    ;■     |,>    |i|,,|-. 

.     /  ..,,■.    ;■  1. 1,,':, I,  iiliii.i,   \:,i-'ji-  u„,<\,.  ,1   :i.|,.  :.. 

/'../i///,/N    l,il!<,l,ii,l,  ,;l.    l.,-|Kii|,,     |..,|,i.,,-. 

/  '/.  i:^   >■'' .  ■  .(.-■.    a  iiil.'   pill,     I  i-.,r,   I. 


/ 


M/((v    )7  ,v;/i, ,.,,,,    |-,.,|    piiii- 


l',lill,i    I  ,lll'.\-.iili,,l.    j;l,'k|iill|.. 
/''■  '  ■'    lini:il.    Ma.-|>    -|,;ii,-,.. 

/''■  '  i(   'i'!  II.   V.  hit,'   -prii.'   . 

.]l.irs    l,l<:.^,l:il,,l,    i.;:l>j,;|     ilr. 
/-'".'■         '"  "''  'III  '.    iali:.-:i-[l.-l,. 
Ihiii.ii   I,,  ,  nil  ii',r',s.  whilr  i-i'iliir. 

V'.M.-.v     ,,/„„■-,',  „w..  .    !..,■,. Mini     lHlll!..rk. 

^'  I''"i;;;mi:  Kmsv.  \\|,1!.,  ,1,.  r,,l|,,„,„^.  |j..,  |,  ,,,,,  ,  ^l,,, ,,,,;.  ,.^ 
It  pi-.a.ai.lv  ;,,rlii,|r-  :,||  ,i„.  I,,,,,,.  ii,.|„,,,:,„i  ^,  :i.  I,,,,,,  i,„i,,,,,K  ^vhl.-li 
■  '■'■  ''■''^^'  1"  III'-  Mi-lli.-t.  \..  ->M.-li;;;li,'  ,,Ji,.,. 1  ;,,,,.  v,.,v  itm  i,  .  i  ul 
'■'■'""     """'     '"     ''"••■     '■' '■■!-     'i     '!"•    M-IVM,.      ,1     -M,.;,     ,|,.vl,   -     ...     lK,p^ 

'""'■'i  '"  '"    "l-'-nvil  ,1;,,;,,;.  ii„.  ri.Mr-.  „r  i|„.  ,,i!„.,-  u-nrk.  .m-.v  mail,. 
'I''''    li-'-   "I    ii-i'   :i!M    I'in!-   an     ii,  ,-,--ai  i  !>    •, ,  vy    i  :„■.  .,„p||.,,. : 
/•;.s//.      ■ 

Aiijiiiisir  nihiiiii.iii.i.   kiki-  -liirpi'Mii. 
Ann  nil  IIS    /(/■,(/,;.v„v.   .■■in;..!,. 
Cm;  , mil  II,,;   iirlnii    (  r).    kik,     licriiup. 
Snliiiii  (uiilinnlis.  V.-U-.    \, ;„;,,,,„,  „wV,  A\\,v  -rmii. 
-     ,^'iihni,   fmiliii.i'i^-,   |.r..,,k   Ir.'iil. 

>V(/i-, /;,.., /.v   „„,»,/ V  ,/W,.   j.-,v:ii    lake   tniut. 

Am../-   Iiiriiis,   pil:,.   ,,|-  jarkti-h. 

Micriijili  nis  ,h,l,,,„i,ii.  siiiail    iiMiitl.!   Ma.k   ba-. 

.!/((■(■.. ;,/, 7-,  ,.,v  .v„/m. :»..;,/,>,   hii-v   iia.iitlinl   l.hi.'k   La--. 

SIr.i.sl,  ilii.ii    nh,  ,,„,.  x^all-i  ye   pike. 

]fi,.r, ,.<!,, Ill, I   (,-p.  I.  -i|,-k,  r. 

L-i/ilihs:      Spr,- ,,-     ,,)■     iK,.     Mial     piippv.   .Vr, /,(,■-/.     ni.i.iiliiliis. 

aial   at    N  a-t    !«.,   -pi.-i,-   ,.1    Sak-ii,iaii.|,  r.   ,  n.     i,!'   uhi,.!,   ^  a-   a   .-^p..|t.'l 
SalaMiaii,l,.r.    «v,v    m,  n,      S,m  nil    -,.,■!,.    ,.t'    t.  a.i-    aii.l    fv^ir^    ...viir. 


.y:-- 


'■I'll.'iwl.    \i,    SI  |;VI.V.    <  AN.M.A 

iiuicni   iiarl..   of   Unturio   is   nux-. 


I'llt     thf     ,■,„„„„,„      t'l'..-     ,,f     ,..,,1V     -nlltll, 

I  ■.,,.(,,.  1  .  ,----.    .^..m.jvj    ,.,    rare, 

•n  -  M..1  ,.  an.  .„...,,„aIK-  ..,.,,  an,l  ..,„  to  I.  th.  only  l.i,„l  .f 

Ml.lkl'    I. Hill, i    1,1    ,)„>    illstrict. 


,    -^ '"""'  '"  ""•  ^'"f""-  ''  ^""■'-  '■'■  tortoi^e,  „r.,l,at,Iy  f^,vmv. 

■~I-.    '"■■■nr    MM    a    m.kiII    lak...    the    first    ui-i    ol     J!'     l- 
"II  th,-  Ci,,-!,.  i.jik,.  -y.-tcn. 


Stiiivou    |;,k,,. 


i"ninMii,i,'  .-(iivir,  \vrr  noted:-— 

Jytiiljnuhns  i„„lirri,s,  pie.M.iUcl  -ivbe. 

I'rinalnr  imber,  loon. 

/.'ini.-:   ni-;i,-,il.iliis,   licn-iiiy  jr,|J| 

■■■'/(■/■/ia  itiniiiJo,  coninmii  tern. 

.^fnyans.;-  .nncnmnu..  Xuunr.n  tnerirnnser  or  sl,ell,lrak.. 

.U'>:/„„s.r  s.na/..r.  re,l-i,re;,-te,i  -.uvbill. 

■1 '"■■-■   „:,s    ll:,l,   hlu-k   (lurk. 

.l)/,;.s-  cin.lniriisis,  srien-\viii-e,l  teal. 

.Ihn.-i  ulr,  prni.  tjrey  ijiiek. 

<'li-iril,,n,'U,i  all, .',,1,1,  1, utter  li:ill. 

Iln,nl,  ,„„,„/,„.;,.,  (.,„„|^,  ^,„,^,.  (~,,r,n^a,„i  unltnnn  onlv). 

J>ijl,:,:ni.i  kiiUijin,,.s,(.< .  I.iltern. 

Ar.i    •  hrr,,.li,ix,  (rreaf  l.jue  lienm. 

I'hiu.hrlii   mill,,!-,  Aiii.riean   u.i.,.|r,„.k. 

.{•litis  m,uiil,iri,i.  siiotted  saiLiiiip  r. 

]>>'n,h-a<ii,,i>!is  cn„n,l,„.sis.  .spriiro  i,artri.i,-o. 

/!',i,l.-,t   iiiii!>,HiiK,  riitreii   on, use. 

//,(/;.,,../,,.   .V», •,„■,.,,/,„/„,    i|.i„||,,,  I,,],,   ^.,,„|,. 

rnn,/i„„    l.,„:,rt„s    r.,n,ih,.„.U     ,  ( in,,!  , .    Ann-rie,, n    e-prev 

or  tl.-li  liawk. 
.1/.  ;„.v,„;,v  „.,./„   (»)^  senveh  ,,ul. 


/,'„'„. 


riif/iiii,iti,is.  prreat  honi",l  .,u-!. 


C,')!/!,'  iih-,1,,,1,  Iii'lte.]  kiiisfi~li,  r. 

nr>,..I.„l,:,  ,■///„..»,..  hairy  w,„Hip,.,-ki.r. 

nn,„l„!,^  1,1,1,,:.,',  „s.  ,l,,uTiy  w. „„ip,.,.k..r. 
CijJiipti's  a\ii;itu^,  yelli.u-  li.oninrr.  ,)r  tIi,.K,.r 
Cli,ir,hil,s  v!rfjin',n:„s.  v,\i:ht  hiiwk. 
C,i-n,,,cHla  rrifil'ilii,  !,|„r,  j.,y. 
/^o■^s•or:'»^■  ,■,;»„, .',.„..;...  r.niada  jny. 
^  ()rr//.v  ,  .,(■■;./■,   raven. 


iVj- 


L-. 


>iaMip*»» 


4  -.-.  '.VJ-J    '.i 


piW 


t^     «^-;i,'i=^tj'',.=^^i''r-;"- 


•  iliil.iico     1)1-     111!-      MlMi.ilN     li\,-l.\  ;    I 

C'lniis  (iini  ti'  tiinis,  crnx. 

Pinlcij'a  rniirh.il.jr.  piiu.  irn,-.i„;ik   niMliiinn). 
.Vi7/«  rnrnlinr„.'<i-^   {>).  wliile-brllip.l   aulluit.^h, 
Panis!  alr'hdpilhis,  tiliiiouso,  or  liia.'lv-cniipo.l  cliickii.l.H.'. 
Mii-rJii  nii:iiii'/ii  ill,  I'nl.in. 
ilaminnls : 

I.i'jHis  ,1)11  f  III, II, 11^,  hiil-c. 
Lri//ii:i)n  iliirsal ii<:.  Canniliaii   p.iriMipi.i,.. 
Fill:  r  :.ili,  lli'in.K,  imrkrat. 
Ciishir  iiniiii!,'iisi\,  l)c:ivcr. 
I'liii'hi.i  xlri'ilii.^.  i-li:i)niiiiik. 
Srilllus   Jiiiils.iinr.,.,,-,    r,-,l   .-([U  i  rr.-l. 
Cinihii.^   '•'.■iliiii.inm.  \'irL;'iii:ii  ih    v  u-iivi. 
Alri,  ami'rii-iiiuitt.  \uim>o. 
Uaiv/tfira  larnmliis.  w.Mi.lhir.  1  cai-iimu. 
Lriiis  iiiiii'i-iriiniis,  lilaiU  licai-. 
fjiilrn  cnnivli'iisi-t,  oIIit. 
Mi'pliili.s  nil  jiii it i,-, I .  >ki:iik. 
Miisliln  iiiHi  rii mill,  iiiaiti'ii. 
Mii.<:li'la  iirniiiiiit i .  li-ln  r. 
Piiliiritis  lisijH,  III  ink. 
I'li/nrtli.^  rrniiiiiii,  v.,:\-.r], 

///..>'   riili/iin.i.  var.  fitli-iis.  rcl  t'.ix. 
'im  liiiiii.i,  woli'. 
I./III.C  (I-'ilis)   /■.iinhii'ii.-is,  Canaila  lynx. 

Cultivation  and  Occupation. 

At  the  lae^riit  tin;,-  ih,  iv  aiv  lio  |..Tiiiaii.ait  .-,'ttloni<>iit^  ,,f  ijii- 
liortano."  witliiti  ili  •  aiv,,.  Tl,,.  t.,ta!  In, linn  populati.Mi  .,f  the  ,linr;,.t 
!■,  -r}^  p.'i-nn..  ,li-trilMit,'.l  ainnn-  !:!:!  faniilira.  Tlu-.-  pc.plc  an- 
(li^^tril.nti'.l  in  a  nnnil.ci-  ul'  r.-.  rvcs  loratdl  as  follows:  ;it  tlip  ni'inth 
of  Xipi^on  riv,.,-,  at  tiu'  fnot  of  .M.-Int.viv  !,,,y.  at  the  mouth  .,i 
ICala^hk  riv(  r.  and  at  .laekfi-h  i-land.  There  ai-  also  a  few  famili.^ 
living.'  at  -several  other  ]  oints  ..ii  th(>  lake. 

On  most  of  thcM..  r.-rrvali.  :is  tli-  inhahilanis  have  snnill  sanlens. 
in  whieh  they  enltivate  p,,iat..rs  an.l  oeeasionally  a  few  other  vege- 
tables. Their  ehief  s,,uri'e  of  food  supply  is  the  tish  frnni  Lake 
Xipicon,  particularly  sturiieon  and  L'rey  trout. 

G6I8— 3 


'%:«  '^'i^'K. 


'■'..^m- 


•■!! 


'■">l<'"l>\t.    SI|,-V1   >,    ,ANV„, 


""^'■'■" Ill^ll      IMlluM.V     will 

"I     'ilr    Iloldl.MMI    part    (if 
■'"•"•'     '•'■"•"'-''"-■     l->.      WI,.,V     ,!„.     ,,.,,I„«,H,., 


"'       '■■■"•"■■'■' I      tl:,       \:„i,,„;,l     Tr 

'■"■''^''•'>-   ''-"I  "•  !-.Hi (  uv..  vlll,,,.. 

'    "■    "'■'"        '""■    '"     II"'     l"'"l     -I-    <».„!., I, IK;,     I,,, 

,,f  (1,      1.  -    -ll         ...  ■  ■    '• II"'   1 1:1111111;  I 

'.'    "",     "•^'"'■"    ^•-'■-   i-   M,.u    si„n„,.,l.   :„„l   ,!„., „!„.,.   .„    ,.    , 

-:::.';  :;:^;;:::":,:;.;;,i:,r;,-;::'' -^'i.'-:^: 

■■"""" ' <  .-":iii';:i::::;'i:r;;,;:::r';,!::: 


■I:irl.  ,| 

•\l     Mpii.;,.,!     I|,.il>r     ill,.     I 
il'li-h.  ,1   [...M.   ulll. 


'"'■'■    '-    ■'''■•"    Mil    Aiirli.'iiii    11, i>. 


"I-'"'-^    liny    «'..„,|,:,i,y    |„„    „„    ,,,,|    ,,^_ 

nil 


;   ■■     ^'•■'"•>-     l-y.  will,  „,.„  1,1,.,,,   ,„|„i.„,  ;„,,„, 

V„         '      '     •■'    '--"■—     -n    .u,l    ,1:,.-    i,„i.,|,w:„.,,    ,„    ,,„|,„ 

t::,:;::;,;::::;;:': ' --^ -•. x„;,„„„ 


"iliiii  nt;i)   r.'iihviiv. 


Resources. 

„.■,',::";:;""?■:  '':''■"■ '  ■'■'"  -'■'■ - — ^^ > 

;•'--■;. -i..'..ii,.>-,,r  1.1,  ,ii,.,,,. :„:,,.„.,.„„.,,,,, 

„,■„,;•      '"""'• -'-'-■"•■'■    lp,.l,i.       Tl,,.,,...:,„.l.p,„.,i„„ 

*     '        Ml'         tni>      L'T'tWlIlf      .III       f'l,         I..  )  '         'IIMTI 

::;:;l:;' ';  -■■ '-■  --■■ '  ^.'::i;::::i;";;::::,:';:il;,;; :;:; 

i^'i:».V:.;;r;r;,:;:;;:::r:j::i;;'';i::, -:.'''■ '"™* 

..'':"■'•■" '':"'^-^ ' n.i... !..'.';„::,:;;; ::;: 

•—  in  vrr.vivn.M,,,,!,!,.  ,,„.,„ti,,.  '"'"''- 

*■:'::;■":;:;"-;; ;ii..~:.::-«n:';ui::r::.:; 

-'-"'<" ^ ;t;;s,:;::,:'',r'^" • " 


'■I  I''  <".'!     Iir     I  III       \  1IMI.(1\     |;a>I 


111  i:m.i>  Aiii;\-,     Til, 


I'lT.'i-,.   |i,|,i|.   ,,|-   ||„.   |,iiilii',|    ;i|-(lls   liii    c   not 


'lllll 


"""  -''''nMi,,,,!.  Tin.  |,,||,,u„,!r  >u\..vuuau,n  l,„.  1„..„  ,.,„„|,||,.,| 
"""•  ll"-  '■'■["'t-l-.  I,y  l';,,k.  i„Hl  li-M,,,  i|„.  wrii,  ,■•.  |i,.|,|  „„i,.-:-.  - 

<n    VMllr.volH,,.   l',.-l,k„k;,:.;,„   riv,.,-,  „:    ,nl    1«  ..Iv,-  -,|uan.  inii.    . 

(■-•)  S,,„i|,wr-i  ,.,„.,„■,•  „r  tl„.  ,„.,|,  ..!,., . I,  T|„.  cxlrn-iv..  Iir. - 
»l",.|,  ,l,,ln.,v,.,|  li„.  ,i,„l,.,.  „n.,:,„|  |)„..  |„1.,  ,,,„.|,,,|  ,|,„  ,„„t,,w,..st 
piTlioM  111  this  jircii. 

'■"    ''•"■l'"iis  of  iIm    nnill,,.,-,,   |,,,il   ,,|-  ll„.  |,,un-l,i,,  ,,(■   |:,„,ll,.     Tlir 


I'iil|'«' I   III   Ih;  ,   III-,  ;i   ua,  , 


III       iiiic  \ijr-   11^,, 


I   1)     l'..lli,,l,-.    ,.r    III,.    Inwii-liip   ,,f    |>|,,,|,„„    ;,,l,i    111,     .Mlllill-V    uv^l    „f 

llli-. 

'•"      ""■     '■^'-'""      l""-'i"ll      ■'(     11"       lo'A„-l,i|,     ,,!■      |,,.,|f;..|-     M.1,1      t!,.' 

'■""""■>■    '"   ''"■   '■^'-'    "I    'I"--      Tlir    ,,mI,uv I    i„„ll,    Mli.l    ,,..t    of    Li,k.- 

I'"llv   n,   ||„.  t,,„i,-||i,,  ,.(   I,,  ,|„,  ,  1,,,^  I,,.,,,  ,.,,,^ 

'I')  liunir.l  niva^  ,,r  iii,l<iinuii  cxhnl  oci-iir  >.,iil|i  of  LaUo  J,  ;,ii 
'"'■  ^"  ''^'''  '"•'■'^''  "'i''--  i"  IIh  virinliv  ,,|  II.,.  „,ld,l„„i,i„fj  ],,K,  ., 
^""'  ^''•"  •"■'"•'"'  •'"■  l"."lwnlri-  ,,f  il,,.  Ill;„.kw;,l.|-  i-ivr,  Thrn  l~ 
""  '■""■""  '"  -"l'|H—  ll.:il  t'nr  lu,,  ar,  ;,-  l,,,-,.  „„„1,,„|,,1  ,„•,.  .•o„. 
■H.lr.i,  sii,,.,.  ||„  ,,.  ,„v  ...N.i,!, ml,],,  iiiv:.  „f  p„„|  ,,,,,1,.,  .-,  t,  of  Ih- 
r-l;i.-kwiil,'r  i-iviT  :ni,|   w,  ,|   ,,|'    |!la,'k\v:il,i'  k.kr, 

w!  A  lair-  .li-lri.i  ..■i-l  ..(  Oiiil.al.ika  Lav  an,l  al,iM:.r  tl„.  lin,.  of 
lli.-  \.iliru..'il  •rran--r.,ii|i.!,.|iial  railvay.  aiva  iiiiklh.ui,;  I'ark^-  ,.-ti- 
iriatr  possiMv  a|„,|it   sixlv    si|iijirc  liiili-. 

(M   All  iiiva  vaivliiL'  ill  wi.lth  f,-,,„i  ilinv  t,,  livo  i,,i|,.<.  .-tn  tcliini,- 
iH.rllua-t     fr,.i,i    al.,.ui    lluv,.    mil,..-    <,.,iili    „r    \„,,|,    \Vi„fr    lako    t," 
t-oyoM,!  (•,o,.kMl  (in,-,,  lako.  ,Mii„ai,.|  l,y   I'arks  al  al.oni    Kin  s,,„nr 
Iiuli-^. 

i!>l  All  ii-r.-.i^iilai-  aiva  aivuiul  Cn.s-;  ami  .Mai-liall  lak,-,  |,rnl,at,|y 
al'oiit   inn  M(iiaro  mil,-. 

HO)  A  larl.^.  aiva  ,„„•.!,  ,.|  i;,,,,,,,]  |ak,.  a,„l  o.xfoialin^r  f„r  h,„io 
■nil.-  ea^t  of  ll,,.  I',kin,i.u.l,i  riv,  r.  Tlio  ,-,,„„try  1m  tw.vn  Roinul 
lak.  aiul  Cm-U...,,  i,-.k,-  al  ll,,.  nr.rl  lr,v,  M  oonUT  ,,f  tli,.  map  sheet  l,a< 
1'<-H  l'un„.,l  ,,vo,-  M-v.ral  tin,,..  Tlii^  is  tlu-  In>-..t  ,.oiitii,„ous  ana 
will, ill  n...  limi'.  ,,f  il,  ,||.,,i,.|  in  wliioh  til,.  f,.r..i  l,a-  1.  e„  ,1,  <- 
lr,',\eil. 

lVni;iai>.  -T.nke  Xi|,ip„„  will  ,,n.l,al,!y  l,e  a  soiiree  of  supplv  of 
laire  .piaiitili...  of  f,,o,l  li^h,..  for  the  markots  of  Ontario.  Gn-y 
trout  aiul  whiteti~ii  an>  part  icilarly  aluimlaiit.  Tt  must  he  poiiilr.l 
'-■v.,   that  the  ti-h  ..f  tl„.  lako  f„ni,  one  of  th'    staple  articles  of  food 


:](> 


"•    >''  U      -I    l,'\  I    \  .     I     \  •,    V  I,  , 


^1 


w'll  u.u.l  ,„  ,.,,l,„v  !l,..  ,M,  .„ppK.  „!■  ,„.,  I,,,,.,  ,,i,!  |,„  ,  ,„„„^,,.  „ 

"■"■""■";;"' "'  '■"I-"-     Kvc.nn,„|„r  .,,!-„„,  „,|,i„„.  „„. 

^'"''''''''■^•■■'■■'■''''••-'-•■Iwi.h   v..,v   ..,.|„„s,a„M,„,. 

I,,    ';'"'^-      '"!-'y.-rs,l -.„.y  i„   !l„.  vi.iMity  „f  L,k,.  Xipi^,,, 

'''^  '""■  '  "'■■  ''■'"■ '  ■■'  '-•-■  -PPlv  ...   hu.  „r  ,1,..  van„„s  kin.i.  „■ 

TllMMlln:i    -    cntnllli.M     t.,    ll M    f  . 

'•""'■'■      '"':"•"'"   >■-'■>  'i-nl.n.i.,.,.u.„„H..,i.|...r.a>..  in, l,U 

''."":";"'■'!;:  .'"""■^-' it.,,,.,.,,,,,;,,,,,.,,,  ,,„,.,,... iii„„„i 

'•"'""""^1'  ~"ll  lurthr,-, ,„,„„  „|-„,i.  ,.,.,•„„, 

,,i,;;:rt,-"  ""'„ '"■'■^"'  •' • ^^  -  '■."-'i- :,. ,!. 

'  '"■  ^;^'""—'-"  — 'i-t,,,,,,.  1 •,.,,„„„„i,.  ;„„„„„„„„,.., 

''""7-      ll-n-,.x,,.,„   u„,|  ,.1„„,„.„  ,,,,,•,;,„.  ,|i^,.^,,„  '■ 

.W,,.,.,n,.Tl,.,v  ,..,,,,,,  ,,,^^^  u.   ,1, 


"'  ■'  '■"■!'    -'ll.  tli„t    i,i    I'utmv 


'"''■''•ililllt--        •I'lil'lV    ;,,.,.    ,.x 

^"'iiii   til   ii,,\,.  ,1   1.;,.!,    ,  ,|] 

'II.    -..H    lu    iiKinv   .v,,:i|-s    I,,.,..-    ^,.n,.    M    liir.i.r 

;7"' ;:■/"; ^^''■•■■••'-—i-,ii.'>.i,:ii,:,.,„f  „„..:: 

.■1|-|.   vi-y    ll,!,it,,,i.  -■      ' 

\V.vn,M.„w.:.s.     Th,.r..  „,.,.  „   n„,„l„  ,„,•  ,,.,„,„  „„   „,,,,,,,„.„ 

Mimvd,  ...il,,.,.  i-„r  (1„.  „,,„i, ,;■.„.,            ,  ,,  ^o,r.,- 
i■or  mini,,;;  w.„.k                   '•■•"'""■■     - lpnl,.,.„,l,Upr,„I,„.,-,  ,„ 

--"■■«-::n»r^^T;::':::,:;:;;:::"T;'r 

:;:;:;::;■■'■ - ■■">- ■-■» .:.,.;.-:.;::Jr:;; 


-  ■iiiiJ.iiis.jij:ii  I  t.-...umjjiu(i»ja 


'■Ili|.(i(,\     (i|-     Till:    Ml'li  <>\     l;.\M.N 


STEATIGRAPHIC  GEOLOGY. 
Introdurtioii, 

'''"■  ^''I'liiil  ,:;-.ti-il.uli..,i  ,r  i|„.  n.,-k,  ,,r  il,..  v^n-i.-n,  lonnntir,,, 
■'I'l't-inl-l    w.ll,i„    (ill'   l.n.in.linir-   „1    tlii^   .ll-lri.-t    i     l,r-t    -,vii    Lv 

"'''■'■'"?-'  '"  '■"•  ■"•' I'^iM.viii;,'  iiKi|..     'I'l...  ^;r,;,l,'r  i,..rti,,ii  ,,f  tli"  ii-i  u 

1-    uu.l.-i-ii'iii   1..V    i.niii'  iiliiiii   ;.T;iiiilt-   and   ^'iiiiv-,-,.      IjiI  ii,.ai,.ly  ..-  ,,- 
•■■alcrl  ulili   tiic   l.aiiniiiiaii   i-...-k-   in   niaii.v   i..,-iiliti.>  aiv  -mall  la  .: 
"'     "" '"iii-i'l'lia-    n.ck-.    i.n.n    )j;'  y    -.In-t,..    uiii,-!.    u:al,.r     Laui:,'- 

l•l.l^■•ila•ali..|l    \v..mM    lunr   1m,  ii    ralicl   C liiciiini'.      I!,  iv    il    lui-    la.i 

I'l'H  |,..-.il,!.-  In  map  ih^ni  -i-paia.rly.  and   lli.y  i,av..  nut   1  en  dilT''- 
'  i:;ial,  .1   t'i"in  ll.<'  l.ann  niian. 

''"'■'■  ■"'■  -'"■■■■  "ill.  I-  ar<a-  df  m,  tarn. .q, hie  la. ,■';>.  readily  d:-- 
tinL'iii:-liid  Ir.ni  lli.  Lanriailian.  aial  nsnally  liaviiit;-  Lcn  inad  d 
l.v  the  !a:i.  r  alnnj;  tlir  liiii-  <d'  .•Miita.'t  l.,iw  .ai  tlir  i\v...     'I'Iii'm'  tvi-.^- 

•"■'•   ''■'■'"   j;i'''ii-l -   :nid   (;ia,,i    -rhi-'-.   and    aiv   cla.-iticd    as    Kir- 

\v;itin. 

TIk-i-  two  -,  !i(-^  „(  r..,K,  |.p,l.al.iy  und  :iir  the  ui  ,lr  di-lri-l. 
In  ru'-ain  li.cali,!,-  <,!  lirrdlrd  ar.  i  w-  lind  n-.-tinj:  iinc.iitoiiiia'dy 
"!"■■'  ''"■  ti-uM,-atcd  rdyvs  .■!  ll,<  nplurncd  nu'taMioi-pld.-  mtIi  -  , 
f-'i' -ap  fd'  indnrat  (1  -<'iiinaal-.  ranirinu  iV.mi  (■..iiKlcMirralc-  and  -a  ai^ 
~t,.uc~  1,1  ilolnaiiit-.  Tlir-e  Mi'k-^  I„l,ai,u-  t,.  tlio  o],l  Nipi-nn  -trii.  ..f 
111  11.  and  an'  idas-eil  a-   K'l'V.i  inawan. 

Still  1,1. T  than  til,-.,  ai-.'  >Uv\-  ,.f  .lial.aM..  ulii.di  luiaa  th.  n),p.r 
I'.'i'k  i.l'  Inrj-c  an  a-^. 

!'!.  i-^i..,rni'  an.l  ..Id  lak-.  ,1.  p..>i|.  -;,,nn  wry  i-..n-.i<k.ral.I,.  p..rli..ns 
■■!  tk:'  ).r.-.  nt  Mivla.-i  ^..il-,  an.l  ar.^  -nincwliat  irregular  in  tliiir 
iii-^nil.uti..n  ..Mr  th.'  ana,  m.  nnudi  ^n  tliat  iin  atli-nipt  has  hccn  iiiadc 
'  ■  <li..\v  ihi  ir  ili-triknti.iu  i.ii   the  ma].. 


.\l..  I!  1  IN. 


Table  of  Formations. 

■l<""-"li" tMeiai-u.aes.      Kiryii      schist?.      mica 

-•liist>..    aaiiilulxilite-,   jniii    fi)riiin- 
tmn    ivith    .-..MIL'    -laty    Minst-    arid 

IGN fill's  ro\T\rr. 
l.niinnfian i  Iim  i.:;.-.  j.-iioi?.*'^.  ;;rey  ^chist-. 


••'"""•'<Af.  .s.,;m:v.  ,v.nu,.v 

"" '•"""■"■■  ":t:-7S:i£L"- "  • 

I'tr,  Hdzoir  (?)  r-  ,,  '"'■ 

■  ■    •     "HI    '('■li.riiit,... 


I'liST  I'M   li,/,i|, 


'■MAT    l-NCOXroitMiTV. 


'  ■  '    .l;nir„„t    i,ir.,si,„i. 


'•'!■■■■  .■.  1,1  ,|,K,..^ 

liUHT    L-.\l  ONp.MMHiy 

'•'""—    ••    ..T:ll        „„„,,.„,.      ,„,,„„.,„.^ 


will.. 


Summary  Description  of  Formations. 

--k^   lil<o  ,liori.e   or  ,Jj    ■     '         '   'T;   '•^"'"■■-   -'''    "'"'-i- 
-arlvMll,   „'•,"'"'■'    '■'""'""""   *'"■    I-"    •■""-,ti„„.    „... 

n^o  pro,.,,,.  t,,o^,,ota : ; :  ':;:,;::;':'7'  ---'^  ■—  ^vhi.., 

^^.^,,_,^j  ,^^_  ^^^^^_^.^^^^^  l-«.    ,„„„„„t  ot  e.„„p,ex  .letnilocl  work  tl.nt 

""d  "t'-r  fr.njr,n,.nt..  ,,orivo,I  hon    ,U  ."'"'''T"'"-'''^^  ^°"««in«  Pebblo.s 


I'aii. 


••x; 


<.l  u|..)(iv    III'    1  Hi;     \  ll'li.K.,-    IIA-IS 


3!> 


ir.iv,>l., 


Till'  K.'w.riiavvim  I'.nii.itiMi,  ...•.■hjn  ,,wr  wi.lo  arc.i.s  t.,  il,..  ,,|iili 
iniil  H,.inhw.--t  ..r  l,akc  Ni|,if.'..i,.  D.hi.'l,,'.!  ivmriaul-  „f  tl,,.  .,ii,ii. 
lormatldii   ,„riii-  a-   .Miili.i-.   at    iisany   puiiil,  iiioii^r   O.u-   -Imrc,   ,,t'  tli.' 

iakf.      Th(!    Iiii^al    l.nl-    ai-c    u-ually    ( «luiii   rati-    .■oiitaiiiiii-    Tim;;- 

ni.'iit-i  <liTivc.l  tVniii  ilir  iin.lcrlyiii.-  Aivhaaii.  'I'Ikm.  aiv  full,  ui^.l  i.v 
>,iiHl~t.,n.-<.  -UnU-s.  an. I  .1-1. .mites  in  a-.-.-ii.lin;;'  ..pl.r.  Hi..  Iiiyl„v-t 
1"  1-  . '■  t,  ■  M-rii-  aiv  I.. .111. I  .■hidly  ill   rli,-  -.mliv-, -t   |...Mi.iii     f  th,> 

an    :    la;  iipi'.l. 

I  III'  y  .mijir  t  r...k  in  ili  ivui.'ii  i^  .:  .liai.a-.'.  Tiii-i  r.irk  „<;-\ir^ 
as  inlni-ivf  .llk.s  an. I  >l;.,.l-.  N'a-t  .|i,,  t,  ..i'  tli..  iliai.a-..  ,i..\v  til-., 
■'vrrli...  iiiH-i.iir.iriiuil.ly,  ivi.h-,.|ilal  iv.  -  ..t'  all  ilu'  lairli.i'  l'..rmati.iii-. 

i'lr    wrii.a-  (•.,ii.-i,|,.r..;  t|„ a|i|iiim  -lact-.  .i-  lla-y  liavr  liini  .•alii.l. 

as  [ir..l.al.ly  lli.'  rctiiimul-  ..l'  mi..,  ..sl.  n-ive  .-nrfa.v  tlows.  Tlic  .lata 
..11    wliiih    lliN   r.,ii,.lii-i..ii    is   l.aM.j    a.'.-    -.  t    l-rtli   at    -..|ii,.    l,-n;;lli    it; 

~i .lin;,'  |ia;;i's  ,,(  tin,  r.  pi.rt. 

i;.inr.ls  l.l'l  l.y  tlr.  !.■,.  ,.t'  tli,.  -lifial  piri...!  aiv  f.ain.l  ,'v,'i'ywli.|\. 
ill  til.,  aiva.  I'ix.vpt  nil  ihr  fn.iits  ,,|-  .,„nr  ■<{  tli.'  .lial.a.^.  clilT-, 
aliii..-t   all   (.f  il'-.  i-...-k  .•siL-iir,.-.  ~ii,,u-  fla.'iatr.l  sui-fiu-rs.     Muoli  ..f 

tho  lo.iso  N\  .~tr   laat    .-..vci-s   th ,i,,n.y   i,   u|-  nkinal   ..rifiiii.   tlii.ndi 

nni.-li  of  it  has  ii,,r  l.-.^ii  t  ran-p..i-|.  ,|  t'ar.     'I'Iht.-  arr.  li..\vv.  r,  s,.v.  imI 
lari;..  aiva-  when,  tlir  I.......  wa-lc  ii..w  l'..niiiii^'  tlii.  s,,il  uas  .Irp.i-irt'.l 

near  the  iiiiii.riii  of  a  Kival  Ljla.-ial  lak.',  .,r  pr..l.al.lv  a  .iu'cc-mv.' 
sci'i,  s  uf  lakes  of  ehaiiifiiif;  ■  |e\ati..ii  aii.l  eiitliii.'. 


Description  of  Formations. 


Tiiere  arc  fmr  ar.'ns  in  wliii'li  r..eks  ..f  tins  forinati.m  neeur: — 

P.hiek  Stnr;;v.iii  Lake  aiva  uii.i-e  al..)iit  ^i.x  s.piari'  miles  av: 
hnou'ii  t.i  lie  nii.l.rlaiii  ly  r...'k^  ..f  llii-  f.irniati..n. 

Stiirfreon  River  ar  a--..ii  llio  oast  shore  of  Lako  Xipigoii.  iin-lii.!- 
iiiL'  most  of  the  .li>tri.t  in  the  hasiiis  of  the  I!ia.-ku  afer.  Sliirii.'..!;. 
uiiil  Oiiaiiiaii   (i;..l  Paint)   riMTs;    in  all  ah..nt  (jaf.  s.^nare  miles. 

Cross  Lake  area -a  imrtion  of  the  distriet  lyiiis.'  h'tueeii  Cross 
anil  Ainrshall  lakes  in  the  tiorth-.-a.-t  corner  .it  tlie  map  sheet. 

Round  Lako  an.l  f'aril.oii  Lake  area-  l,\ini.'  north  ..f  Koiiial  lak,> 
and  exteiidiiifr  \ve>t  heyond  Carihoii  lake.  Only  the  :-oiithem  part  .:f 
this  area  lies  within  tlie  bonndaries  of  the  northwest  portion  of  th.? 
<'.istri.'t  mapp.'.l. 


I 


10 

• 


,.                  ,     ,                                               •     null  .     I,,:,. I 
"■• '     I-"-"      '!-      n.l,,.- |.,,„.|, 


■-:::;:  :'i:z::;::\r:  ■;; ■  '■ '• 

■'  -' 1  :..•.„.„,.,  „n.i,.,i I  ,  -'        .         ''""'■"  -"i-''-n.  .-- 

'■'■•■  — .-^  ..■ ;;  .izr- '';■'"''■' ''"'■•'^•'' - ■'• 


.^. 


-I'M;,  1 1,\    lin  ,,,.    ,|;,  ,^ 


■'■■'■  "f  i-i^.^  \i,„.,,.  :„:,:::':: '".,"'"  ■'"'"-  ■■"■■'  *' > '-  -i- 


' ",  ,„• ,.,..,„,;:!::;';;:,■ --■--•.,.., 


' "      '     '""•-     I      l.lv„..-,,„ 


'""■"'^-"■'1     '••     I'm.     ■„..„,! 


"•'     "I      Hi''     Ol.il,,,;,, I 


'•"•I-    1 1:      l.„-„l    -„,.i 


■■■mt,T,.,l.    n„,,|,    .,■    ,i„.    ,,„  •  '^'■"■■■■l"i    :,.v   „.,1„    ,,,. 

"'•'"-'■'■■''-'''^i-- •»u„,„ii „   !;  ~',r:'^"''^^"'"- 

"—II  .iv,.,.  „.,  , „;''  •;■'•--■  I'. -ilv.    X,„. ,  „„. 

'.'II-..  i.   ..,.„„., ,   ,„      V       " "'""."'■^■"''^=    '■■"•-    l-.H 

1  'I  '    III'-     I, Ml-  t'  ■     r  1..,.        r      .  ,      , 

'-" ''^ '!i- -k.  11,,...',.,.,   .„'"■';.' -"-"■'•  "li!— .i,.i..,- 

''^""'—'■•i;ir,.,-,„i,i,„i- „(■,■/.  :,.','"  ""  -"■|"-ti"v^  a,„i  „r  ,1,,, 

'"•'•■■ •''■■'■'■^.-^  11.1.1  ;h.::::^:::;r'r ^r-"^'"" 

tu,  „t,v  |-..„,  ,„i|,„^  ""-    'n-   :i    v,atli   „f   ,„.,irly 

>>'<'i"-ly  „ll   t!„.   r,K.k-   „,,.  .,.l,i  t    -n   ■ 

-•-'-  ir     r->„„l!vH,.    J  I  "'/'"'■'""•   """"^'"""--- 

'     ''■'"    "^-I'vil  „n,l  tiirstrm- 


yi=;aarsaiSM.'  JS'^.^taa^ 


TfKlT 


""'•'    !■'' "■"■    '•'■li-iv    N.iii. ■,■>:,      S.,     ..,„|,li,.„t.  .1   .„;■    ,.,.    nhit^, 

'''"■'■'"    'I"     'I'll";.  1. 1    ,, i„.r    ,,j-    III      MTir-    ,,t'    i,„l,,    i.r.r.ul    ,u    ill!, 

'■' '""'  -"  'l''li'-"!l   IM'   i.!.f|.|.ihu',   liiiil   v.ry  .l.tiul..,!   lirM   iin.-limi 

ii'.n-  «,il  I,,  r,  ,,,,irv,|  I,  I,. I-     v>,    ,■,,„  ,|,.runi(.  l.v  il, -.Til,-  !l„ir  .|i.iri- 
'""""'  "'•''  '•I'iiiii.-i.r.     -Ill,    i,„.-t   il   .,   .-.Mi   I.    .1,  ,..■  Ill    |.|.-,i,t   i     I.. 

•I'  -nl.c     il!    K-lirlul     l.lli,-     ill),    cll:.!-.!.'!!  li-lM-.    ,.l     I  l|,      |  .|  1  |l.- i  |.|!  1     Mlfl. 

ti'  -  111   r.K'lis  li.iih.l   ill   liic  <|i-ti  ii't. 


If  ..t 


'''' ''  '■■•     ■''"     •■■'il-ii-    n,,i.-i^,-    i.-U      f,.,,,„i    ,„i,v    ;.,.    ..,,,. 

M  nil  iiiiy  -i,,i;|  ,  ,|  Mil, In-  ill.  (.•.  mi  1,  |.  i  m  Mr,,.|,.i,,.,,  ,  \|.  .■  ,:  il,,,,,. 
!■..  iiirliii!.-,!  ,„■  liitrlilv  nltiT..!.  „.;.!  ||„,,'  ,,:■,,■!-,  ,1,  Hr,„;n.,ii,,„  i- 
'li!li''Nll.     I-.,;.I!\    i|„y  l.in,    l„,,i  ....i,r(vl,„|   I,,,.;,.  ,ni|,i;.,,  .   i„  whi.h 

tliu   clH'iui.Ml    ,■   .,-ri  „,.|.    Ii.u.     I ,1    „,,|-,     ,.,     ',.,    pi.  I, -I,,    iv.  r 

Mlm  .1,  iniiiiil.v  int..  rl,ln,ii,.  a,„|  ,;|,,,„,,  1„,,„1,|,  ,,,1,  witli  m,,,iu  .,uhiI/. 
"11.1  Niii-iirill,.  mill,,., I  |„-.l;ii.lv  i.  |,i,..,.,iil„^r  plipji..,-!;,.,.  ;..M-.|.ar-. 
Thi.v  iiirlii,!,.  r,„.l„  ulii..!i  vir.  i,,  ,,i,,,!,ls.  v,,l,-;.rii.-,  |..,ih  .i-ii  r...  K- 
iiti.l  II..W-,  ;i:i,l  ...■.•:i.i,.iii,l!y  .|,.,u-  ,..ll,,u  ,|  i-ii.'!  mi,.  ,,,•  -,-.,it,,,  ,| 
•■''"■^'l"l"-  '"■"  lill"'l  ^'.  !lli  ili.il.-  .I..liy.  .iiiiiH;'.  el,!,,,!!...  ,„  ,,:,  , 
'"'"'■'•■''■  '"  i'  '■  «■  I'l""-  ■>  In, via  iiiirl,.  i,-,  ,.<  iinj,,!,,,.  tia;:ii„.|.t- 
<iir>iii.j    in   ~i/,.    i:|,   i,,   |,i, ,    i„  ,irh    :!   f.-,  I    ii.r.,-<   ,„  ,.,,|-,. 

L...iilly  il    ha-   I,,.,  I,   ,„.-.;i|     ,,,  |.,.,.,,^-„i,,.   .,,,,,.,1   ,,,11   ,^„„„.„   ,,,..;. 

'.V'"-    ■'•     "lli''ll    .1..    l-i:r    al:,l    .li..|,a.,      liri.    III,.    ,11     -t     t'lVl]   ,,   hl. 

'•'"''!''■  '-  l''.ini.i   ill   11 y  |,la.,-.  all  I   i-   Ir,  ,,1,  ally  i-.-f,  .a',  ,|   i, 

Park-,       I'-iiiilly    il    wa-    i:.a„,i    ...    ,.,a:    i-i    ,,f    |im|..,1.1,  .a|,.    :,,„|    ph,:. 
''''^-'-   i"   •'   """■     "I-  If"  ;ill.  iv.l  ,■,.,1,1;,;, ,11.     S,  w  !-al   ..a'a,  ll,  -   ,.|'  .i.iai'/ 
'''•■'■"'■    1'^^^"    >■""     .li-.-r;l.,I    l,v     (  ,,!,,„a-,    a-    ,.,.,-, ,i-,-i„^.    ;,,,,,„;.    ;i,^. 
r(.i.l:>  ii-,„.ini,.,l  uiij,  ,1...  ;,.,,,,   ,.,,;,..,„  ,  •■  ,|„    Stura,,,ii   !:iv,  i-  val!.  v. 

Diul.ii-,..  11,, u-  \.Ty  iiia.-ii  ,,li,,-  ,1  aiil  ,!,■,-,„, ,|„,m.,1.  .,,  i,,-^  al  I,  1 
'"  ""■  i'"^^n;y  ,ua|.  Ila  ■  ,a  I  ,..■  |!,.  l!!a,.kwa',T  liwr  ,,n  liiai'ku  at,  ,■ 
'•''^'■-  ■'"'"  •i'"^i"'  "•'••  -''"  1.  '.-iy  iv..,.,,,.i/,.,|.  Il„,a„|,  .i...  ..,.y,,ai. 
im  i,..,iaily  r,vi-,,.,l  ,i,„|  l|.,,I,,-a.  'I'l,,.  1,  l,|.,,ar  i,a-  all  l,r,.k,.|i  ,i,,»,i 
"11,1  in,i:vi,li,al-  iiin  „!i!y  !•,.  .iiMin^^iii  li,  ,1  ui:li  ,Iil!aailly.  O,.,,,.:,,,,. 
■'"^'  '".'"iv  LT,  ,ai-|..,u.  ar,.  r,,u,al  ...iilaiuin-  la,-c  |„,r,:liy|.i.  „. 
'■ry-!al-  ,,f  |,la^'i,"-!a-,  u--.,,'!;!!,-,!  with  more  ,.r  !,-,  all,  ,-,.,1  i\.,.|.  ,. 
I'liiiiii. -i:;ii  >ili,.at.-.     Ill  ,.,H.  l,„.ality  uv  ,i,.t.,!  a  ur< ,  ii -i,ai..  I'linyi,,:.. 

'"'■•'"•'■    I-"-'-    l'-"ll>     'I"'' -''l    |.,.i'|.liyri!i.-    aiij;it,.    ,-,■%■, taU.      'j'l.,. 

Mi-(.ra,liiia--i  «n-  laiia  ly  ,lil,,r;ii,.  mat,  i-ial. 

^■"""  '"■  ''"■  -■'■'n-l.„,-  ar,.  ni„l,,.,|.„,|'v  al,,  r,-:|  a,„y;;.lal„i.'-. 
II!  many  .'a-,.,  tli  ~t,ai,liii.  i-  ,,!,-,.,.,•.■,  in  .  Jif.-  t!a-  ainy^,lal,.i(la! 
'iiMiir-:  ii,v  iji-tiiH-t.      r-aaily  the  ravitic-  aro  till.  .1  wltiT  ,.lia!i.,.,],Miy. 


I: 


■I  ••,  .■..;,     (I      ,1    |,^  , 


I*"'-.    ■..!.-it.-.    ,r    „,h..r    -.n,.,, ,.,  ,   „   ,,,      ,,     ^ 

" "V;;""; '•■'"—'■" -'-■ i..  ,.,i„..,.. 

".""■•*':" '-I-  -Vipi.-a   M,.Hl.  ...    „ 

tli'MMCi  lit,     \llr.Vlll!,r 
'■■•'       IT.....         Vhll 


wi.i'   ,.,-i-iir, 

I.   •  Mni«:-,„,   r,»,  ,•      It   , ■  ,        ,. 

"   '""M-r,  ,,|    riiitii.rdii- 

'""    •'■'""    'iHMii'..    |,,rt;.-|...    (  ,   :,|.,..         ,      p    ., 

"I':.'.'!::';;::::;-::;: - ;'-■-'■■ —.■- 

«tr'i.-(nr  .  !!,.     f  ,■  ,.;  ,  '     -"'"■■""•'■.  Inii   li 

'••.-i.n:  :,.;::,■  V''''^''''-'-^ ■ •"'-'-• -^- 

.,•1,;.,       V     ,■  '     '"•'"  •"■•■   '"-I.  li,.^  ,,f  ,,r.,, 

'"  (,(■■■  11    1  I,     I,'  ,  .].  ■  .  ,  ""111  I.      I  li,.  ,■,.,„,. I 

'■■ -...::,:::;:;:;;'':•'■•:'•■-;'■'-' '-■•-■" 

"-.....-..   .,,,.:,r,.,   ,,..  '    ■■-'■Iv,.,      In   i„.,„y  „,„.,.   ,i, 

'''■•-■■•.....:•'/  :i;::r^ 

'   "     I'M'iilUu-    i;r,..  I  ,1,,,,         I,    ,  .■  .,. 

■™ -"' -,...,.::;',;,"; :;:.':  ::;:'"r;"'- 

111-  t.vii,-.  ■  '         ""^^"  "'  »  I'li-ii! 


"     >'  '■iv'v 


-'III i 


11  I-  ill-  til 


"'-•.Miiniuii.  ,t  IM,..  m,v  n   :u  i..,„.  |„.,,,„., 


'"" ■'--!-. .„.,:,„.,.  ,;, "•"■•■'" "  ^'- '"-'■•" "■ 

■■'     •"■      F' 

li'-   i-".K-   Imv  1. 


I-         .             ,  .                        ■"''''■''■  '•"■'''--  iu  til..  ^',.,M■n,l  ,„•.. 

"'''•'■"I   >i!      I:'il    l.iiM^i,,-. 

I    lllrf    , Mil. .11-    ll...    ..,■,.,,,     ,,.1  ■    ,  , 

™t,>..lv   of    l.„n,I,!,.,„l„ „„.;i    ,;,,,'                '  '•'■"-'  •■'1-^' 

•^'''-"•'t,.    I.    „.„:,.,,.    ,.,„-ti,.|,.s    i-    :,|,„„„,    ,,,„.,,,  ""• 

l:l-    .  .  u  ,,..t.-.'       ^,,.     ;.              ■         ■                                     '  •    '""'    I'.'' I'"'. 

,! 1.;  ,.:  ^ '— ---'-'ii-^..-..f'i ,,.i,i.,„ f,..,„ 


•>i  M.,v  or    1  III     Mn.MN    II  v-i.\ 


i:! 


'<r    ii'i|i|,< 


tlu.    ,v. 

of  ri„. 


Kr.rM    M-lli-l,    -ll.vV    <„u.j.|,.,M,    ..f    flMi.-lM.-|:l..l     .Iri.^tUP,.    Ill    l|,i|,    ...v 

'"'"•  ■""'   '"•'>■  '"'*■■  I \'l.,  Ill'  ii-h  ..I-  .Ar,,   wiitor^oriiif.l  iirU 

'"  "■'•  l"'"i""iiii«.     Ii,   t,  ,,|    il„^„.   ,1 „,,.  ,,,mf,^  ;jri.i.i.,  uitci; 

>  irli  II  ni.li.ilii.y   flu,  ..\  rlilnrit,.  -nil,-,  .,,..1  im;,h  .|..•.,^     .   i,  M  .|,,,r. 

K.Mri-Mly    p!ui;i.H.|.,-,.,    u,'|,    ,-|,l,„,|j..    .,,|„| ,,„.|    .,,,,,11    „„„,„„,, 

■.(  rurl  >iiiil. .,  |.it«.i-ii.  Ill  .,1,,..  -,,ii.,ii.  III,.  fiMmiinit-  liav..  rl.'Mrly 
'''■''"  '"• 'li<'"  "ii'l  -liif'  .1  ■'  ii'il,..  .1-  a  I'. -111!  ,.f  .(ii.M./ii,^'  mi.|  ,li.-ar- 
"IK  "iii-li  ii   p.ck   a-  11  lai-tz  .lii.ril,    .T  -inart/;   |i  ii|i|i>  iv,' ' 

''"''"•'"'     ^-".s's.     (» n-nr:   unh   lii,.  yi- ,.m   -hi-t,   ..r   „-,„.;. 

alnl  uilli  ill.  iiMii  r..iii,:ili..i,  i,  ;,  .,|,,,]1  j;,.,,.,|,  ,,,■  ^,|.,  y  ,,^  |.|,,\vii 
>''lii-l-.     'Iluy  w,  iitlirr  ni-ly,  ami   \u   -m,,,.  ..,-,..    ^,|i|i,.,,r   ;  ,  ,-,,iita,n   ;, 

- '    ''••''    '"    -i'l'Hl    .       Ill    1 t    I  ;,.,■-    l|„'    .ai-l..,!!;!!.-    a|.p,a|-.    i.,    !.,■ 

""'^''" ii!aiiiiii-    1II..-I1.  -ia   ..r   i.ii;,,   m     u'.  II   a^   ir..ii.      •  ■I'liiu     ,  ,■ 

li..n-    vary    m    .•..iii|.'  -ih..n,    -..,u.'    .■..ii-l-i  in-    mainly    ,,1'    ury    lii,. 
liMiircl  .|iiart/  iin.l  f.M-p.ir  uilli  -,.|-i,.ii,  ,  Imiiu'j-  lu.nty  p.  i-  .•.■nr  ui- 

' '     "''   'I'''  :"ilMiil.-  .-i-^-lal-   .li--,iiiiii,,l,,l   liin.iiul,    ll,..    „ia-,.      'Hay 

'     ■•    'll''  •Ml  "a  I I'   fi'!-;!,.  -lii-t-  ,  [■.•!,,-ii;-  ,t\-i,,1-  ,,i    -..|i:.'  ,ar- 

'"'■"''•      <"li.-i- lain    l'r:i:.|ii,'iil.   ,.i    ,iiian/.   ami    pliiLno.'lii-M   a!,,iis 

Willi  Miliar.. 11-  i.atrla-  ,,t'  an).;,  i-il,..  .-ny-,.-tiii-  an  ..fl-iii  I'r.  iii  a 
iTii-liiil   pLjiliMii ■  ,1-,.  ill;   arki.->'.' 

>■/,(/. .v. -   1 1„  I-,,  ,,,.,,  s,.|.;,.^  ,,f  s|;,t.  ,  -oiiH'tiiiir-  as.^uilnlcl  wiihtji,. 

-■'''•'■•  '"'"  <!'  ^   ■II'-  " ri'.''i'i'  "tiy  t,aiii.|  iiit.-rlMii.lr.l  uni,  ,;      ;,.,,„ 

t"riiiiii;.,ii.  Til  -•  laly  r."  k-.  a--.-  line  iu  i,'\tun>  aial  t.'rcy-l.la,'k  In 
'''•"■'>  '"  '■•1'm:-.  ■  Tna.  ,lai^  itii  .-h.-ti,.  inai.-rliil  lu.t  >,•!  .ntirfly 
n-i'i'yMalib-r  1  -am-  n  a    t,.i.ii  I,  lii,-  Ma.  k  :-ia!y  r-i^k  ;;.'I'iii-  it-  ,•.,!  air 

fn.iii    itiaKH"M.."      ■  Tl.y,    -.•ij.a,     .{   .„ ,    -I,,.   ,l,,,,  ,    |,;n.,„„.    ,,,.. 

'■'■■"'"■''■I"  "  '  :i  t'i^>  il^'  ■  '■•ai!aiiM-.|  iiiinn'  aali.-.ira  ..;  .|ii:irty.  f.  M-].ar. 
an. I  (■Iil..rllM.  with  uaiiv  -mall  kii..!-  ..f  lutil..  ami  a  very  f.'w  sl,n,!,r 
t'tunniiliii,-.  -n,,.  .,i|„.,-  ,.,,|,iaim  !  im  riilil.'.  l.iit  inmim  ral.l,- 
i'rv>till-  i.f  m:!',^!:    lit'.'" 

/  ""    /'■■""'•'.".      liur-p-ai;..!!-!   wlii.'h    liav.-   l.iru   carri.  .;   ,,ii   at 

v:iri..n-i    liir-    mi I'Mii    Inn.-   -hcwii    that    tla  .■••   an'   tin- e   ili-tin.t 

iron  raiiir. -  in  li,..  K.vwa'iii  r,..'k^  ..n  ilm  ,,ast  -1,|,.  ,if  LaUo  Xip;ii..m 
Tli.M-  raili;.-  li.M.  l.oMi  iiiv.-ti^'i!'.-,i  ill  .■..ti-i,|,.ral.l.;  .Irtail  l.y  ., 
iiiinil,.r  ..f  „l.^,-r,,i-..     Tli,.   „„„,     kaailv.!   v.rk   i-   that   hy   ('..Immti 


'  ('..liiiuiii.    ,,  )..   Ml 
-■<■.. i. ■iiii.il.    ■    p.  lal 

^  fah-iiKiii,  :>.  p.  rn 


•!■/ 


■  I. (.1.(11, 1,-  \, 


'lie-   :!i„l   ..,■ 


Ur:i.    ri,,. 


•■"■■^     NlirirtN-    ui 


""■    '•'■'■""■.■■.    ^n„l    ...Mi:,.,:,    ,■:,;,.,.-.,:,,"  ""'""'''■   '-    '"""■'-" 


■'""■•■'i    '■•ili:^.':     :iM«l    llr     i!, 


"'"    .l:'-|'<l-    \ny-v<y    i„    ,]„ 


-.-i.--n.:;:;::::':,;^:  :-!■'■--' M,.,H,r. ,„, 


■     I'l-ifzlitlv 


y  '-'(111  111  red 


■■:<>■ 


''■""     •'"..:•".<-..     ..I     nil     tinv,.     n ,■.     i.     .,.,■■. 

'■'•"■"I"'  '  ""'1   '''M''!  u.i   M   Mu.ll   -,..,1,.    ,1        1     I  ■      '■""".."..ly 

,n„„,    „,■   ,|.,.   i,,,„|i,.     ,  ,        ''     '■''••   "-"-I'   li..'  f.v,„,,,|   „,,.„ 

,.,.,,,,,,■,.,:„     '"7"^ ;    '-■'>•-.■..:■„,   ,111 ,; .n,„,. 

—  '-■rn;-:;:;:::v::::':;::^:'r'^'^'-f^^ 
;;:•;;'..':,';::::"'" — >-;::;.:;;:.::;:;-;;;: 

.■„l,„.„i.                            ''     .-.n..,„-N„„i.,.   ,„,„,„   ,,„.,,„   „,,,„.„,    ,,^, 
■''"■  "■""""'   '•^'"^'-  I'.i— nly  l.,n   ,„„..,.|   r„,  .,, ,     ,  .,     . 

"'-"'■' ■'■..■^.^..•.■ly.iinwi .i:,.  ,„.„,,  .,,;';r''^ '" 

r  1  I-.  .  f  V  1  •  ■  '*'■''■''  1       I  M    '     r^t  li  D'Ot  lit 

I..-:  ■■;::■'";;, :;";i:;":'"; -■; -'-i-i-ir, ,.:„,,„, 

'"iniu     llHTc    Ijiili  ^     •^nnlJi     .    f    ♦  1  t 

...  ,      .  .  '    "'      '    '      "'■      .'".Ml,,    1,1       l-,llt,.,      ;;|.,j      I,.;, 

'"'"■'■  "f  '-l.ii.i:-   for  !ilN,iit  thrc.. 


liiMi    lr,i,...,!  Iiif 


(■nriMlfiilly  11, T,,-..  ,1 


"   ,'l,'l>i.n:,    j,    J,.     III. 


"di^mm. 


rrr^mrm^^^m' 


CClS  |..   tl 


¥v^*?.  :^^ 


'■'""  ■"•1    "1'   rill    Mi'ii.DS"    ii.\>i\  (- 

The  s„utli,.rn  ran;,.,,  li^s  al,uut  sixiy  .•lu.ins  soiitli  of  th,'  <v>,tral 
raniiv  :,t  xho  w..,t  ..M.i,  l,„t  is  -..|,i,rale.l  fr„m  it  |,v  ^i.t,,  ri,!-.,..  ,,f 
Bruc.n,t„no  ;,u,l  ^mv,.„  .,-i,i.t.  !t  l,,,s  1„  .„  tra.v.i  intrn.utt.ntlv  f.r 
nearly  .^-veu  aii.l  a  l.nlf  inik-s  in  a  .liivcti.m  a  little  l„  tl...  nortl.  ,)f 
(  a-t. 

Colruum  .n«K'-t--  (lui.  .)„.  north  .n.l  -,.„1,  ran^.s  arr  oarli  ■. 
narro.  svnHine  .M,rl„...|  i,,  ,h„  .,,,.  „„i  ^,,,.,.„  ^,.,_i^^^  ,^j.  ,,_^  j^^,  _ 
watin;^  while  the  ,v,„.-al  ran.e  n,ay  n-pre-ent  a  numher  of  ..aralh-l 
olose  tnl,K  1...  v.g„r.,„-l,v  ,.„n„.n..-.,  ,|  in  tl,..  n.UMitain  l,uil.lin«- 
proee...  Jle  refrnr.l.  it  a.  p„.Mhl,.  ,!.,!  ,he  rang,-,  are  ,h,.  lower 
parts  „t  greall.v  ,lenn,le,|  eaiioe-hape,!  ..vnelin.-s.  ![,.  „„„..  i,,„, 
over,  that  the  wi,le>prea,l  nuisk,.^,  an.l  .an.lplains  make  it  ,li(Iieult 
to  work  n„t  ,he  Mrnetnral  relation.  eon,..letel,v  enough  to  ..iv.. 
'IWHut.  i,!eas  .s  to  ,he  :Utitn,le  of  th.  |..„in  eneioMng  the  formation.' 

'  her  Iron  llangos.- K;,,!  of  the  thr,  e  r.n.e,  .Ire.lv  ni,.nllon,,l 
an.  „  nnnilMr  of  other  scattore,!  onterop-  of  l,ou  raime  roek..  .M,.-i 
of  the^.  l:a\e  h,  ,.„  >tnoi,,l  ;,n,I  nKil.|.e  I  in  ,!;.t;,il  l,v  K.  S  Moore  lor 
the  Ontario  ];ure,,.,  of  Mines.  The  n,o-t  in.p-rt.nt  o.tero,,-  of  the 
formation  are  loiunl  at  l..ke  Wimli.ok.n.  ;,t  S,i!|  h,ke  an.l  no-th- 
I'ast  of  Wilt-on  lake. 

The  a-o,.iale.i  roeks  are  green.ton...s.  jrreen  ami  grpy  schists,  as 
on  the  other  ranges.  The  Iron  formation  eonM>ts  of  l.an.le,!  silie., 
M.uilar  to  that  on  the  o,h.-r  ran:....  Ti,e  iron-hearing  nvk  is  almo-t 
iiu-anably  interban.Ie,]  with  a  ,lark  shite  or  a  har.l  slate-like  sehist. 
;nil  III  .-,  n.,.  eiise>  is  intirliiii(!(  ,1  villi  an  ark, -,•.■■; 

'>r!i,:„  of  fh^  K,:„:,tin  i;orks.--WUh\u  the  Keevaiin  area  ar. 
ffa:ii(I  a  gr,.at  vari.t.v  of  roek~.  nmre  or  hs,  intimatelv  rehite.l  Tl.. 
..lajority  of  those  r-his.e,!  umhr  tho  generic-  na:,:  ■  of  greenstones  aie 
i:.f-iv,-  luniniis  roeks.  -.,,„.  ,,;  «],i,.l;  ,,^.,.,.  j,!|||,,nie.  Some  of  whieh 
wore  volcanle  flow.s.  :\[any  of  ,1,.  green  schists  prohahly  represent 
greatly  allere.l  voleani,-  a.-h  roeks,  whih-  others  are  un,lonhte,llv 
donve.l  from  fie.  metanierpliism  of  ha^ie  eruptives.  The  carhonato 
>chists  may  ho  metamorphosed  qua,  porphyr.v,  rhvolitic  a,^h  rocks, 
or  perhaps  even  arko.ses.  The  origin  of  that  portion  of  the  rocks 
m-.ro    .lli-etlv    asso^-iafl    svith    th.-    Irii    f.)r  imi.,:i    i,    ,,vj  i    nxw 


'■roM.CICAI.   SIKVKV.    CANAI..V 


V<,! 


'o  -'-Ke  „.a,i„allv  in,o  ,l!.    ^  "";7"-^'°"-  "~lv-  seen 

Orphic  phnsos  of  the  same  rock.      '  '"  ^""'  '"''^^■"'"*  ™*^"'"^- 

"'''-''•  M.,..h  of ...  piK.:ri„u  tit ;  ;Tr'"'' ■■  "■""'  '^°'"- 

"'('•ochiotiou  of  the  v,.;„-      f  "  '''"'■''  "*'^''-  tl'e 
-ock.  of  thl^:::;;::  '■'''•^  --'-'---..  the  handed 

<  IMSS    I.Mii:    AI!K\. 

-^^  is  ta..„  fro.  Pa.k. t^t  flr^^'r""'"   "'^^^'"•^''■'   "^  "'^ 
'111'   larliu-t   north   exiiosnro    I,   th.,f     i 

«'-v...      This   exan,,,l„   i.    v  .  '  ,         ""''   "*   '''^'  I"'^*"*^''  "^-'^t 

""^   .-^trik,.    i-    K    V      '  '    '"^    '."-'  '""""'  ^''   ^''^^  Onaman  river: 

-k:se.tren,o^vi;;:,,';;;'''v^Vr''^^''''''''^"-^-  '^'"■ 

'  f'.'iks  2-,,  „,  40, 


"•iMi.oc,    (i|-    iiii:   Mi'ii.d.s    i,\ 


•IT 


Mill    SMIl.ll.T    ^Tilill-.    nr,-nMip:,lli.-,l    l,y    M    liltlf    -.ricitc.       Til,.    r,i,-k    is    U 

t.vpinil  lin-'^Tuiu.,!  1.,  i-mMmmj.  -,-|„-i.  Si.uiliu-  r„ck-  aif  .l,-,,  „„ 
ll.lglit-,,i--Lan,l  lak.-.  uhil,.  ,.n  tl„-  riv.r  ,.„u.rinfr  tlii<  h,kr  nhili-l, 
tdii^^ts  ,.,.,-,ir  .trikii,K  .liiL-  'i.-t  au.l  w,-t,  an.!  .iippin-  To  t,,  il,e 
^'•nth.  r,,,!,,-  tl,,.  ,ni,T„-,.,,,,.  ,l,i,  ,,..:;  -!„,«>  a  li,,,.  ,,,.,-ai,-  ,.1  ,,ua>-t/ 
irannant.,   all   inu,.h   t,.n,    .ual   l.r,,.k,.,.      Lai'p.,-   ,...rr,.,i,.,l    ,,i,...es   of 

i""-"l'l""l.-   "iviu-,    i,i   ,,an    alt.  n.l    |„   c.l,k„it,.   aii.l   ..ih.^i-   >, „!iii'.v 

i.iiiaTaU.      (ii-aiii-   ..r   ,,vrif-   aii.l   ..f   ,„a!.'ii..titc   an-   ,-,,n,i ,.   a>    w.-jl 

a-  l.ars  and  nrr.llos  „f  apatite.  Tho  uli,.k.  rock  shuu,  evidence  of  mu.-li 
Hll.rution.  .-,,  iliat  h>  o.-if^inal  naluiv  is  d.n.l.tful,  kut  fn.ni  the  o.-a- 
Monal  (Rvunvn.v  of  larf:or  fraKnunl^  „f  ,|!iai-l/  v.iil,  .li-tin.-llv 
krokun  iM.rdcr-,  tliv  rock  wonl.l  sivni  t..  1...  a  .la-ti,-.  Kank,  r  up  tla- 
r.v,,-  tl„.  sani,-  i-..,-k  kcona-  „„.ro  s,-kistos,..  an.l  is  ,•„[  l.y  veins  of 
li.M-.i,  plasty  (luan/  .ontnining  large  llak.s  of  seeondnrv  mica,  lieforc 
reaeking  the  lake  the  r..ek  is  n  hanl  Hte-graine.!  varieiy.  Mrikii.j,' 
ea-t  and  w.-t  and  dipping  -15  to  the  south.  This  rook  eMu-i-ts 
•■hielly  of  ,iuart/  and  -e,-wi.lary  niiea  in  1,-  an.ount.  and  is  well 
d..veloped  on  the  north  shor,.  ,,f  ih,.  lake  ahov.  .  !  )„  the  next  portage 
the^  strike  is  K  j<,  X,  .„,,{  ,iie  .lip  -\:.  to  tlu'  .•<  K.  Tw,. 
x.iri.lie-  an  se.-n  k,  re :  the  tvpi.vd  f;r.y  .,iiart/o-,^  ro.-k  an.l  a!i  e.v 
ompl<-  "f  the  same  nature,  hut  with  a  -nmll  ani..unt  of  ha-i.'  materinl 
aggr.'gated  int..  .I„t-  wki.di  m.u.  to  eon-l-t  .-hi,  lly  of  .kirk-greeii 
sceoii.lary  niiea.  .\1..m^  ih'  shores  „f  Mar-hall  lake  similar  elastic 
<|uart/,  roek-  ..f  wliitish  .■,,lonr  alternate  with  th.-  grey  variety.  Loth 
averaging  F  Iti'  X  in  strike. 

On  the  sli..r,-  ..f  the  niar-h  al...v..  Cr.,--.  lak,.  the  .■la-ti.j  ro.'ks  give 
place  to  an  nliere.l  .■rupliv,  .  pr..;.ahly  a  dh.rite  ,.r  a  .liahase.  At  the 
P'.int  v.here  the  river  ent.  r-  ('n.~s  kik.'  th.-  strike  i-  V.  S  K 
and  tlf  dip  >:,-  X.  The  roek  her<.  is  of  a  tine  gre.n  clonr  with 
white  l.lel.s  eomp.,-ed  of  def..rme.l  <pinrtz  indivi.luals,  qmirtz  and 
wondary  mi.'a  forming  the  hulk  of  the  r,,ek.  which  i.s  decidedly 
schist,.s,.  in  M.uetur.-.  Just  n..rth  of  this  ,,oint,  with  the  same  strike 
and  .lip.  is  a  wkiti-h  re.-k  v.^ry  .-imilar  to  the  ,.n.-  alrea.ly  d'scribed. 
It  consists  of  a  nniss  of  tine  feldspar  ami  .pnirtz  with  a  small  amount 
o*'  secondary  mi.'a.  and  ..th.M-  ass.,.i:u-l  s-vilirr  iiiu-rals.  In 
this  example,  liowever,  mi.-ro-eoi.ic  examination  <hows  f.  l.!:.par 
in.livi.luals  areun.l  which  the  tine-graiiie.l  constituents  i.re-ent 
a  distinct  tl.nv  structure,  .V  similar  roek  i-;  seen  on  the  s.eitli 
Mde  of  the  northwest  hay  ,,;  Hi,.  kd<e.  -trikinir  a  llttl.^  imrth 
of    east.      Associate.)    ivitk     tki-    prokaMe    .la-ti.-    in    tki.    k.-alitv 
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""■:'""•    ^^'"-    ''"■    .''"«i'-a.^    is    „.„,,    ,,.,    „„„„,, 


•'"■'""-"■''■     ♦-■I—   (•>  this  rork.  a. 


m  itmImIiIv 


'^'•hroip  hornhleiidc  in  Ian 
i"t    and    lai'jfo 


■!■  —   .,i>.   i.    „,,„,,,,       ,  ">■   "|-.«or,M  ,.,„„,pl„  , 

- • ■"^"•"' *..»^ .;:;:;;,;  ;"t'x"""" 

f'-'ltssnl,,.   i„t,.,.,  -tin-  ■,),,. ,-,f    „       I  inUT.iM.nj,, 

■'^' : '■•■'■ "■:.:';:::::  ::;;::ir'; ■■;■■; 

'■■■" =.::,i:;::,:;:7;: :::;:: "-'■•' -•■•-> 


i"li  "f  ..livine,   aItlioii:;li   tli 


iinncr.i     ua-    n,,!    ,,,,  ,    „.,,i     ■        ,  "wnt-,   aitiioii:;li   til 

i„l,t  , ,,.-  *  ^""'"  ""'--"f'y  nlun.  ]i,>cs  interseoti,,.  at 


^V.-t   of   till,   almve   rock,   l,ut   in   ,.).,. 

^---' ' -■'pi'i''..ii-.  On  t    ;  :;"7' /^ " -'^ '--•- 

''-^■'^ -,.k. .!..a,K ,,.:,.  ,:"":;"•  ''T'"" '"•'"'•"■' ^'^ "- 

-.-ir.  nn,^   i,„  ,,„,.,|    ,•,  "      !^  ""7  '  ^'""'^^  ^■■^•""'""^•^  "^  U-  entire 


■I'-  ^^  (li^.-tinile  of  otln' 


•r  iniiicrah  as  to 


•"-   i^e  llio   niiini.  of  imrt/lt,.       \-   ■  ,  ''"'  '"*   ''^ 

■I-.-U   t.au.,.,.   tt T  ■■       .""".""'  ^"•""^'^'•^  "^  •'^'■■'I-  I'arron 

l,..,Min,.,  ^^    '"    ''"■'■'■"""^   "■'■"•■'•^'"■v   P"r-.ll..l    to   tlio 

.'■.i"':::t:  ■;;;:;■;;::- ^^^^^^ ;/ - =■'--..,.  tn. 

--'-•"kalfoft,,;    1        -,,      r?"     '■"''■    ^'■'^-'>    ^-"    the 

"-'^'■--.i ".-.h:,!,  ;';/;:;r'^"'^'t'•-^-- 


'"•^  ' ta.^t  is 


also  ,o,-i,  on  ih,.  Io„, 


""''■''■'ii"M-  t.i  tin.  vo,|tli 


--';.•  Cn.s   lake.     At   tl.   „a,..nvs  .:;,/,':'':''''':' r'''''" 
^"■■"':  ^  "■'"'■-'■'I  -  ' ......in.  on  „.e  .   ,tl    s.o   ",?""'";  "" 

vealH    a.tn,.,,^  "'    '"'"■      '  "''"   '1-   ."i-.-os,.op,.    is    ro- 

,     .  "'"nin.   ,|.nf   similar   to   that   tin>s,„n ,  i   i       ., 

'■'"•k  from  t:,o  ,,,,t  ,.,„]  „f  „      [  ,         '''ar   priM.nt.M   l,y   tlie   mas.ive 

•■''^'n  lialf  a    mil,,   f,,,;,,,,',   „,,"j    '";;"■     ^^'""l^"'  r.'<'k.  tinor  in  grain.  U 
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at  tin.  point  is  a  ,,..rt,i.,v.it.,-  -,■'  .,  with  llA,.  aa.i  patci.oi  of  q-iar- 
cutfnK  ll.e  fornKUi.n.  :,.  a  l.,w  aM«K..  Tho  rck  .hows  fine  seoonJurv 
ni.ca  and  large  fraen..ut,  of  Mui-l.  ,,u.,rt^  n.oro  or  less  drawn  ou- 
Mi  the  direction  of  schi.-to-ity.  «l,i,.h  i-  X  (]„'  W  uitli  a  .i.,,  „f  - - 
to  the  northea>t.  Towards  tlu.  „„rli,  this  ro.k  is  followed  by  a  ba-ic 
exan>i,le  win,'!.  aUo  .how-  ianmiati.,,,  for  about  10  feet  near  tho 
«mta,..t.  At  the  f„„t  of  tl„.  bay  ,|,.  ro.k.  evidently  of  ernptive 
or.g.n,   H   plainly  .-•ehi-to.e.  and    ha>   all   the  opi^'aranoe  of  a  ro.'k 

snbjeete.1    to   .xtre dynamite   nietani..rphi-ni.      (Stnkr    !•:    N    I- 

dip  vertieal.) 

At  the  extreme  southea-t  angle  of  the  bay  the  ro,k  is  quite 
"..ass.ve.  w>th  .eam.  of  qnart.  ,howi„o  a  l.an,led  structure  and  eou- 
tuMunff  broken  needles  of  tonrmaline  and  other  nuneral,-.  provin  . 
that  even  the  quart;:  bands  had  been  dynan.b-allv  affccfd  afte- 
formation.  A  proof  of  this  is  also  seen  in  the  rock  which,  under  the 
microscope,  shows  highly  pleoehroie  hornblende  as  the  chief  con-t^ 
tuent,  certain  individuals  of  which  are  distinctly  hcnt.  This  horn- 
blende is  possibly  of  secondary  origin,  as  much  of  it  shows  a  fibrous 
appearance,  while  the  other  constituent-  are  so  altered  as  to  b,. 
indeterminable. 

Westward   from   Cio<s   lake   the   portage   to   the   first   small   like 
shows  white  and  grey  elasti..  schist,  at  either  end.  while  the  central 
portion  IS  occupied  by  schists  of  altered  dioritic  a-pect.  which  in  a 
more  or  less  schistose  condition  occupy  the  south  shore  of  the  lak-. 
On  the  north  side  is  a  rock  resembling  a  gneiss,  and  presenting  a 
distinctly  laminated  appearance,  with  fibres  dipping  70°  to  the  north- 
f^.st.     The  strike  is  almost  in!iK>rceptible.  but  .-ecms  to  ho  F  in'  ^ 
TTnder  the  microscop     are  seen  large  anhedra  of  quartz  with  their 
long   axes    parallel:     while    between    lie    smaller    grains    of    quart, 
orthoclase.  and  microcline.  and  bands  of  brown  biotite  are  arranged 
m  parallel  position.     The  rock  differs  from  ordinarv  biotite  gneiss 
in  that  there  is  no  laminaUou,  but  a  fibrous  arrangement  of  the  con- 
stituents.    I  must  regard  this  rock  as  a  gneiss,  although  its  relati  .-i 
to  tlw  schists  makes  it  necessary  to  cla.ss  it  as  Keewatin. 

In  the  Keewatin"  region  so  far  considered  it  would  appear,  tlier.- 
lore,  that  a  series  of  schists,  in  all  probability  of  clastic  origin,  lies 
on  tlie  north  flanks  of  a  lesser  mass  of  eruptive  rock  of  a  basic  natur. 
m  various  stages  of  altera^   All  the  dips  observed  on  the  Pawatik 
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riv.r.  o„  HriKht-of-lan.l  Ink...  nml  on  Miii-<I,„11  hike  are  to  tlio  south 
-n  I',iw„tik  riv.T  K-,^  ,m  II.  iKlitcf-lan.l  Inkc  70\  „„,!  on  Marshal 
lake  45  .  ()„  tl,,.  other  Ii,um1  .lips  to  tiie  north  are  ?een  on  Croa. 
lake.  If  is.  thenfor..  lik.ly  that  Ileipht-of-lan.i  lake,  with  the  rivei 
nlM.vc  „n,l  Marshall  lak...  „e,Mip,v  a  synelin-  in  a  s.ries  of  strata  of 
"In.ii  the  lower  e.xaniples  are  of  crMj.tiv..  nature  an,|  ih.'  higher 
nil  iiilicrs  elastic' 

Mr.  Ilarvic  traversed  the  area  in  lOOs  ,n.l  al-o  siirvpve.l  -everal 
s.nall  lak,.  cast  of  Cr.^s.  lake,  loentinp  n>..re  aeeurat.ly  the  southern 
l-uM,lary  of  the  Keowatin.  II..  ,li,I  „ot  have  th.  opportunity  of  ex- 
n.nin.nK  the  whole  area  in  .letail,  hut  his  ol.MTvatious  ten.l  to  .•onfirn, 
those  of  I'ark?. 

The  writer,  who.  however,  has  not  visit.,!  the  .listri.t.  v.nlur.s  to 
Hi^'sest  that  to  the  K.-ewatin  shoul.l  he  a.sifrne.l  only  the  „„.re  hasic 
r..eks  of  the  region  an,l  tie.  assn,.iate,l  s.hists.  so.ne  of  whi.-h  Parks 
...nsi.I.rs  fo  he  of  ..lastie  orisin.     Of  the  hasi.-  s.'hists  the  .loniinant 
type  s.ems  to  he  an  aniphiholite  eontaining  hornhlcnilc  an.l  quartx. 
.^ouie  of  the  roeks  in.'lu.JMi  i„  this  area  and  mapped  as  Keowatin  are 
umh.uhtedly  gneisses,  while  otlars  are  .listinetly  a.-idie  in  .-haraeter. 
Some  of  these  are  interhan.le.l  with  the  aniphiholitcs.  and  .annot  he 
separate.1  fr..m  them  ...xeept  hy  .letaile.i  mapping.    Li  other  eases  the 
relations  to  the  amphiholiles  arc  ..bseure.    Jt  may  be  that  these  loeks 
fnrm  .,nly  a  relativly  thin  eover  over  a  granite  batholith  heneath. 
and    that    they    are    the    e.Ntremo   metamorphie  stages  of  a  series  of 
Kecwatin   roeks.    an.l    owe   their   aei.l   eharaeter   to   eonta.-t   metam- 
orphism.       In     many    respeets    they    resemble    roeks    foun.I    at    the 
margin  of  ,he  Keowatin  area  to  the  south,  an,l  in  some  respeets  some 
of  the  more  aei.l  ban.ls  resemble  ro.^ks  foun.I  in  the  T.aurentian  areas 
=outh  of  the  Waekwater  riv.r.  whi..].  are  elassifi..l  with  the  Lauren- 
t.an  beea.ise  they  are  not  well  enough  known  to  be  s,.parate,l  from  it 
in  majiping. 

Ill  brief,  these  aeidie  seliistose  roeks.  parti,.ularly  in  the  Summit- 
Marsh..  Lake  region,  o.^eupy  a  very  doubtful  position  between  un- 
(loubtoilly  Keewatin  and  un.lnubte.Hy  Laurentinn. 

ROIXD    LAKK    AND    CARlBnl'    LAKK    ARFA. 

lu  the  nonhwest  ,^orner  of  the  area  mappe.l  there  are  about  100 
square  miles  of  territory  un.Ierlai.l  .-hielly  by  basie  roeks,  nsnallv 
selusts.  wliieh  may  be  elassed  as  Keewatin.  They  are  known  to  out- 
erop  on  the  ea.st  shore  of  Caribou  lake,  to  be  eontinuous  along  a 
chain   .,f  lakes   and   streams   from   Caribou   lake  to   the  Pikitigushi 
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nv.r  aii.l  to  outcrop  at  scv,  rul  points  alonpr  that  rivor.  tnorr  csp<- 
.•iall.v  ju>t  north  of  KoiiiM  lake.  Wo  do  not  know  li,.\v  far  tlioy 
ixtintl  east  of  the  Pikitijrii>lii.  though  no  oiitorr,|,s  wire  reporti.l 
from  tho  VMllf.y  of  tlu'  Little  .lackli-h  rivi  r,  ahoiit  .ixton  niih^s  cast. 
Neither  the  northern  nor  tlie  soutliorn  boundaries  have  been  traoed, 
though  tlio  ^outll(■rn  bouiKJiir.v  i-  knnwn  at  one  point  on  the  last 
►hor..  nf  l-arihou  lake.  The  area  gn,u  above  as  10(»  square  miles 
i-  bi.M.I  oil  the  u-si,iiiption  that  the  s.nitherii  boundary  (b.ts  not 
(•Mend  far  beluw  the  >traiitlit  line  botwci.n  FJ..un,l  hike  iiioi  Ciiriboii 
lake. 

The  rocks  near  the  conliict  with  tlic  J.aiiniilian  arc  hifjlily  ery-tal- 
linc  b,,>ic  schi.t>.  chielly  a.nphibolite^.  At  ih,.  upper  part  of  tiic 
nortih-M-t  :m'u>  ,if  Caribou  lake  li(.'ht  c,,l,,ur,.|  cbloritic  M.hi-ts  are 
found,  iiii.l  iMt.rbaiuK'd  with  these  trr'tiiish  sehists  are  bun. I-  and 
striiipr-  ,,f  <|uart/.  On  the  portapc  leadini?  northeast  f-oni  this  Lay 
there  i-  ids,,  a  lonjr  ridge  of  fjrauit,,  porpliyry.  showinn  sehist,,se 
.structun,  ,,ii  it-  niarpin.  the  K"-e<n  schists  occupying  low  frround  on 
eith'  r  side  ,,f  the  porjihyry  ridfre. 

(ireen-toius,  porphyries,  luul  preen  schi>ts  the  hitter  coMtaiiiii,^- 
quartz  striu^nrs  and  nuisses.  are  found  to  extend  all  the  way  t,.  the 
I'ikitiKushi.  At  one  point  about  live  miles  wc^t  of  thp  Pikitij:ii-hi, 
the  best  exposures  of  pillow  lavas  to  be  fouml  in  the  whole  .listrict 
were  noted.  The  lava  is  fine  textured  and  green  in  colour  because 
of  chlorite.  Originally  it  was  prol,ably  a  basalt.  Other  exposures 
of  proen  schists,  greenstones,  and  pillow  lavas  are  found  in  the  valley 
of  the  Pikitigushi. 

The  southern  limit  of  this  Ke.-  •:,,  area  probably  lies  not  far 
from  T.nke  Xipigon.  as  there  is  i .m  outcrop  of  greenstone,  show- 
ing traces  of  schistose  structure,  a  the  first  fall?  about  eight  mil.-s 
from  the  lake.  The  bed-rock  in  thi.  vicinity  is  nearly  all  obscured 
by  post-Pleistocene  lake  deposits,  am  the  extent  of  the  K'eewatin 
rocks  cannot  be  accurately  determined. 

Some  small  areas  of  Iron  formation  are  known  to  occur,  inter- 
banded  with  the  Keewatin  of  this  area.  So  far  as  investigated  they 
arf  not  of  economic  importance.  One  of  these  just  north  of  Konnd 
lake  was  foun,I  by  Moore  to  consist  of  recrystallize.l  chert  and  mag- 
netite.' Those  which  are  known  are  too  small  to  show  on  the  scale 
used  on  the  mnii  sheet  which  accompniiies  this  report. 

The  prevailing  strike  throughout  the  region  i.s  east  and  west. 

1  I/ptter  to  the  author. 
CC1R-4J 
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""•Mi.,s,  ,,i    ,  V,  ,,,  ,,,,^    ,. ^^^,,^ 

Alo,.^,    ,1.,.   |„„„„|..|,.   ,„■   ,„    „,„    ,.,„^,^„ _ ^,_^  ^ 

Mw....,  ,;,,.,      ,. ,„.  ,    ^,^„    ^^,.„    ^ ^^^ 

rl,    ,„    ,1,.,..    ,.,.,,,„,„    ^,,„„,„    ,|_^,    ^^1^^    1^^^^^     1^ 

~a,„.    w«v.-.      ,,..-,.n,„i •  ,,...,;,,,   ,,i,„„,,r„^ 

^  :;;;'" ";:  t"";":'"  "•  -"  ■'■ -^  -•  i-'-'i- 

kI^J  :"   ""   '  ^7'; '-  ^"    ""■  --'1'  .•■!«'•  ...■  .lu.  „,.r.hw.M,.r 

till'  iK.rlhcrii  i".  !,'.•  i.f  til.,  lifir.  .,„  I  .,.,  r  .-  .  '  "^  "  " 

,       ,.  ,;  •  '^■'   '■"-I-"   ir..;,    ,1   K,...wati...    This  latto 

:,"*    "/■"-''■^-    '"il'''.    ^",,1    l„i,„    ,,v.,,i,.al    ;-    h..r..    ,|„..., 

r     r„  mo.|,t.v  (  „l,.,„a..  s  ,hN..r.,,tiou  in  any  respect. 
.xilL'i-  Ui'si  nhiiiif  till'  (•liiji-i,-t,,i-  ,,f  .1,.    1 

;:;z,r:-.'^ ^  •-..>.  <•...... i....ri.,.  u.  .h.,.  I:;L!t 

-ur.o  rod  ,ra..„.  has   p,M,..,|   ,.p.  ..,..;.;„,  off  i,Kk1<s  a..d  ..„.!  .^ 
.  .kos   of  van,..,,   kind-   and   si.,    in,,.   ;,     „„   ,,„„,,^       ^J^^ 
I-auren  ,un  a„,l   iveowatiu   is  very  sharp  in  „,o.t  case.,  and        e^ 
..ha-s.zed  by  th.  difforonco   in   colour,   pink  or  fle.h-red   in   contra" 
-th     ark  .recn      Th..  ha.h„lith  of  ^rai-i.e  has  had  little  effeo    on 
-!-■   .<l.arp-c.    .1   bl.H.ks   of  greenstone  .   their   .o.rce.   but     oZ 

-..ndl,.r  bits    probably  carri..,l  farther  ,        digested  for  a  Unjr    in 
-Low  blurred  outl...,.s  an.'  hav..  been         tly  absorbed. 

I  ..-n-   .s   an   interesti..^  as.,e,nblafee  of  eruptive   rock,   near   tb« 
...outl.  of  the  small  river,   where   not  alone   the  eoar.   ^     tT  a 
dark  Kreonstone,  but  dikes  ,.f  at  lea-t  two  kinds  of  granite    fi.e'n 
K.'au.  a„,l  paler  in  colour  -ban   the  batliolithie  raas"   p^  e't^  "  ,  . 
greenstone;  a   wide  dike  of  diabase,   probably   (post)    Kewtnaw  ' 

Ihtre     .e  then   erup  ives  of  at   least   four  ages,  from   Keewatin   to 

po-t-Keweenawnn.    withi,.    a    space    of    10,)    feet    on    the   clean    Ic^ 

.  noothed  and  wave-washe.l  shore.     The  contact  of  granite"    ,       e 

older   rocks   .  eleorly  eruptive,   with   no   blurrin.  of  boundarieVlr 

'  Coleiii.in.  6.  pp.   fi4I,">7.  
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'iiiiiU,    intcrlfiiviMl    with    iliin    -,  urns   ..|'   (rrniiitc,   and    this 
i\li        ■•..iiliriur,  i\-^  far  n-  |H.in|<  nnir  the  ith  .>!'  ihr  dn.i- 


■iriit-'Kinj:  ..lit  int..  «ii..i-..,i.l  l„rnH  at  ih'  honihcni  n\n,  o!  thr  l.au- 
"iiti.  n  l.jillinlilh  jii.t  .h'^.Tilif.l.     tioitiK  north  .iluiiir  t!i.:  ..h..n..  h..«. 

'*"■•  ''"■  |i"t'li'-  "f  Kr.ri,,! in  ihr  Knit.it..  fli,|.«,ii-  t,,  U.  ,n,,r.'  nn.l 

ii.<.rr  i..|l.||  ..III  iin.l  i.|,,M>;^i|iil.  ihu  ffninitc  U.'i.nif.  uny,  iw  if  grrcii- 
't,.i,.  hii.j  I..  .1,  ul,..,il,,.,|,  ,i,„l  „„  in,|i,tiii.t  Kii'i->-'i'l  -triK'tiiro  1- 
nolcl. 

111.  ifiiK  iMiiirMiila  ,,l'  l,l\iiiKst„ni  p,,inr  n..w  intfiv.  n.-.,  with  a 
^Ji-.t  ..f  .liiihiiao  hi.linK  th.'  .1I1I.T  r<..'i<s  for  ii  mil-  nn.l  11  half  frcin 
il'<  iii.l.  I{..iin.lii.K  the  point  -..inc  Kwwutin  (rn-MiHtouf  an.j  hrpcriu 
'h.iw  iHn.Mih  th.  .Iiiil.u-..  r..i-  n  -li..!!  <li>tHn..',  l.iit  iirc  .-..vit..!  ajjain. 
Ki.t.iin.;  111.-  l.„.v  K,.,.w,iiin  -lii-t  ,.|  a  (tr.  ..iihla.-k  .•.,l..iir  appears 
.11 
ihl. 

"'•'"    "'■•''■  V      ■!.■   llir  r.liiliiiti-hi|.-  vcic  -..ni.Hlu.l  ,■!. ...■!>    -lui|i.,| 
Oil   .■iil^in    1    'iiiil-.   near   the   riv.  r  iii..iitli   the    U'liwatin   ....nsi^ts 

of  aniphilMiiitc.  p.irpliyrit.-,  .,r  (.'rpcii-t. an.!  trr.iii  -.•hi>t,  in  (■v<t,v 

►liit'f  ,.(  intcriiilxtiirc  willi  KMinit..i.l  (jmi-s  wliicii  n..  loiiK'r  has  th.' 
flpIMaran..,    ..f  cniplivo  niimitf  ;    aii.l  n..  inorv  instrn.tivp  .lispl.,.v  .f 

the  nio<li>  III'   pr.i.hi.-tii f   Laiirfiitian  (fiii'i-^  .,r  a  '  hasal  p.iniplpx  ' 

luiil.l  h-  .l.sir.il.  Tn.-ininjud  nius-fs  ..f  ainphil  .lil|.  ai>  acri'  or  two 
ii  ana  may  ho  f.iun.l  on  -uwi-  ..f  tlw  i-lai,.!-.  ■.■mtral.,l  l.y  small 
li^'ln  r  .■i.l..iin>.l  dikes  of  m.-rc  thmi  on.  af;.'.  Xt  arhy  thi'  grcinstoni' 
1-  l.n.iiat.'.l,  the  sharp-e.lKe.1  lil.,.-ks  oinontod  hy  thin  shfits  of 
fc'ranil...  At  other  |ilaees  l.oth  Krien>toiic  and  ih,-  jiiatiite  dikes 
have  h.eu  .liawn  .int  int.i  long:  hamls  with  a  s.hl-to-u  stnieture 
liavinK  liifht.r  ami  darker  layers.  Finally  one  Hn.ls  th-ni  passing 
•lit, I  rather  euarso  snei-s,  l,aii.i..I  with  lijjhter  an.j  darker  shades 
Lilt  with  no  ilistlnjiiii-hnlile  f;nin-l..ne  or  green  >ehi>t  left.  This 
priyish  gneiss  is  it-elf  .'ut  hy  dike>  of  re.l  grniMt..  ,,r  of  p.gniatite, 
later  et;'iisioiis  of  (lie  genera!  magma. 

Al  Mveral  point-  ..11  tin-  small  islan.ls  lit  i„ir  '//  injeetion  is 
Laiitifiilly  illii>tr.ite.l.  hands  of  green  s.hir-t  and  granite  alternating, 
of  e\eiy  .limeli-ion  down  to  a  iiiillimLtre  (one  twcnty-tifth  ..f  on 
ineht  ..r  l.-<.  On  s..me  snrfaees  the  bunding  .-hows  two  shad,  s  >  f 
gre<n  al..ng  with  th..  pink  of  the  granite.  Thin  -eetions  prove  that 
the  darker  gre.  n  l.an.ls  ar"  .liorite  sehi-t,  consi>ting  of  plagioelaso 
an.l  hor-il.lende,  th.'  paler  gr.cn  l.an.ls  qiiartz-epidote  roek,  while  the 
granitic  han.ls  eon-i-f  ..f  .|iiart/.  pIagio.-lase,  miero..|inp.  an.l  li.,in 
liii.lc.     All   th.-  n.inial-   1.  n.l   t..  be  crushed  and  strained,  perhaps 
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ri'S  W..I,  row.,  of  piMki,h  -r.v,!,,!,.  „||  „»., 
.'s  !.ll«K,,|iii(r  tiii.VoiiuiK    »iii(V 
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lal-    III,-   iiiii{(  11    -.-(ri 
'   mill    tai|,',|   niii    at   t 
I'lllirilti,,!!, 

'■   ""■   I"'—  •-   '■(  ii.l-rlmri.li.i 
'■'•'   '•'•■■'"it  .i.l    .^i;   I,,    ,-    ^^j,|,,    ^^ 


•■"-l.-',«  M  „arro„   l„„„|  „l  .|„rk  «r,.,.,.  ...|.i.,   „,•  .„,,„|k'  .,  " 

'  ■"•.;;"•';•  7'- ""^'"->a.ni...i, ...,,  „„„,:,„„:,,: 

'■",,:''" ; ""'^-  "•■•■•• - i...i........ .i.a,« 

"•"   '"■••"   -""Pt    a«ay   I  .    f,v,ii    ,.rain..,i,|    ,„a',i, 

■"•"";""^'"''  "'•  "  -'■^"  'Im.l  K,i.,|,  ,  ,„,,|,|„    ,-.|,.,„,,i„ 

"•  l''.^M'  ..ia.,.riaN  of  ,h,.   K.vwa,.,,  ,„.„.,  ,„„.,,|„,.,|, 

that   >t  roMta,,,.  a   Lir^,.  a,.„„„,   „,•  pb,,;,  ,.,,, ,•. 

-'■•-H^..   ,.      ,d,  its,..  •  "    ""■"-'""•"••    ^^"1-     'I- 

.-.«.:;:::,;;:):::;;';,:::;;::■•■;--,;;;,:: ^ - 

.;:j.:Vi:.;:::;r::;:;z:^:-;;,,;::-:i:«:r;:;:::-; 

I'Wi,..'   -.....,■...„  C,,,!-..,,,  ,,vi,H  ■   ■ "■■"   ■■' 

;'""■■  ""'I "liw .i.., ,.,,,! „,j, ,„:.!.,"'  ■'"  '''•'«■■•■ 

I'asi,.  eriiptiv,.  lik,.  ,liai,avc.' 


'i-raiiL:-   I  ir,,,,,  .,,||„, 


I-Al  l!l.\  i  i  \v. 

.M,,,ut,hr,...,ir,!i-,,f,,,,.an.,,   ,,,ap,...,|U.i„,l..,-:,.ii|,v.  ,„,„, 


.n,r..,.t,au   ..,.„..   aI.o,.,i,..r..p.,     „,..   ,,..„.,i,.„    ,.,,,,',,:;,        ' 
J:-I.w,l    small    fra.^,„.„i..   „f   „„.   ...y.tallin..   ,l„„r   „t    ,„,„,.    „   •       " 

;:r'^7''''''''-'-"''''f'i.M..>-M.,...,,ia„.,.,:T  :;; 

rocks  are  known  to  pa..  l,..„ea,h  th,-  y„.„i,.,.  „v..Hv,„.  I,    l. 


^HMi4.^*J 


i  iMm 


(.H)|,tMiV    111      1  in      MI'li.ii.N     llA-I.N 


»■"  K   1  \  ri  -. 


f'lirk-i  \\:  *  ■li-liii|{iii-lii"l  I'.iir  iiriiii'i|..il  •\\i  -  ,{  \-, „•[<,<  In  i||,. 
Ii.r^'i     iiii;i»  \>lii.-ii   ^  I'l-iir  in   IIm'  ■■inillli'ii^f  i|imrIiT  .i|    ihr   rvL'i"ii 

I  I)  A  t,V|ih-iil  rl■lll|i^ll  iiiiili  irii  I' xttir.  .1  uii<is«  i-uii  i  tiiiir  or 
•  IHiirt/.  ..rtliMclii-i'.  nil. I  i.j.  titc\  III  ).iiri  tli.'  Liotit"  i"  ri|il  n'-.l  hy 
iiui-riiTili  .  uri'l  .M'Cii-i,,ii:illy  liy  linriilik'tido. 

<-')   A    I'll"  li  \iiir.-l  (lurkjrry  viiriity  rrs.'inhliiiif  a  lii.itil Iii^f. 

It  .  i.iiM-i     ..r  luiiiiMoii,  iluki'-i  of  |,lii.-k  hi. .tit.',  ri'iilmv.l   in   |i:irt   l.y 


li.irMtiiiiiilc,    ^^'.;tl.    iirtli.iflii- 


ili!r    |i!!i::i'.i-I.iM',   nn.l   iMii-iiil.  r,il.|.. 


Mujri/.      Sii.hll    qiiart/    viiil.t-    .u )t   ii    I  .iiikI    in    tlii.    typ.     ,,f 

Kii'i-.   nmiiliik'   pMrullol  »..  th.'   !'..liiiti..ii ;    ...    ii-iniinlly  otliur  Viiiili'lt 
riiiiiiiiK,'  marly  iii.riiijl  to  the  <tr.|fturi'  iirr  n..liil, 

i:!)  riuillin.l  i.'raiiili.,  I'hi.lly  l.i..tit<'  unitiitf,  with  pink  .ir  wliit,- 
..rllioi'la.-.  Till-  r.j.k  i-  i.jfnli.'nl  in  mineral  I'.imposilioii  with  tli,- 
tirst  typo  iif  (f'U'i-*-'.  hut  doc  not  hIiow  f..li.ition.     It  proln'ily  piis-i..-s 

inl..  till'  lir«t  varictv  h.v    impiTiTptihl..  (^r  ijatioii-     With  thf  -. n.l 

varii-ty.  the  irrry  ■■m'i-s,  il  i^  in  >har(.  .-..ntni-f,  -li..\vinir  lhi.  .■..ntu.'t 
ri'lali  .11-  ot'  a  y..iiiiK(r  iniicom  ro.k. 

•li  A  fourth  variety,  typically  .Icm'IoihmI  in  th,,.  cniiilry  l.viiif.' 
h-lv,.iii  the  lila.'kwatcr  riv.r  ami  the  cliaiii  f  l..k..s  to  tln'  -..ulh, 
IS  a  line  tcxtiiroil  Mck  .•..ntainiiiK  a  «.>...!  ileal  of  quartz  in  mall 
anlii'ilra,  ami  a  -.  imwiiat  ({la-.y  fchl-pur  in  Mnall  nnioiiiil.  It  ii 
ehani.l.'rizL'cl  l.y  thr  pri'^riioe  ,.f  ms.,ll.»-liko  crystals  of  horiihkink'. 
Lm-ally  th"  hornhl.'ml..  imTia-es  m  ain.iuiit  ami  the  rock  bee..;iii.s  a 

•  ha-ie  K'lei^  ,"  dark   ii lour;    iin.l   inueh    ultrred   near   tlio   surfa.'S 

ill!.,  a  iriiiubiinK:  ma«.<  (.f  -.■•■oii  hiry  nii.-a-i,  i|.i.l..ti/.ed  plapioela-..', 
kiiolini/ei!  ..rtl\...-la>e.  an.l  ipiartz.  The  extent  .1  the-'  r.^ek-  is  un- 
known.' 

This  clas-iitieation  nnty  he  extri  led  to  imlmk  ..  .f  otdy  the 
grii'i-ses  ami  i-'ranite..^  of  th--  southeast  |  art  of  the  iv.-a.  i  i,t  aUo  tlio^ie 
west  of  the  N.pisjon  ri\i'r,  ami  tli(i«p  n  .rth  and  ca  ■  ,.f  the  i.ixo. 

\V«_  of  the  Xipigon  riv-r  pink  l.iotite  granii..  i,'i.nlint,'  into 
Kranite  >rneiss,  U  the  prevailini;  r.u-k.  In  the  nortli.  e^f  [.art  of  the 
region  Parks  found  the  two  )irevailinf?  types  to  i"  a  more  or  les-i 
I'Ondeil  older  gr  y  variety  of  gnei-s.  and  a  yountfer  pi;  ki-h  ({ranite. 

In  odditi..n  to  the  minerals  referred  to  above  in  the  ehissiri.-ati.in, 
the  writer  ioun.l   that   mier.K'''ne  was  a   very  e'-minon  e.mstif  ..'nt  of 


iV,  iis. 


|.|i.  ii-JI.  .ili-tnct. 


'•"""■•"^'    >->:V,v.   ,,,^,„, 
the  j{ianii(s  ;iiii|  )i<.i,i  ,.1         1 

-  •'  ^ •"''". "h:;,:!:  ■,::;''  r^-'^":"'^-  ■•-' 

t'-ni..ks,„,.^  .7„  ^:^•^~'■^"'^''■''''^•''•■•'<- 
^•■^■i<~  .r  th,.  r,Kin„,  o ,;„„..,  *"        ""  "'"^  ''"^  '«•"  ™ramon 

"■  ""    '"""V  -  uJ   ,1.,    ;!,.','",       "■"'   '■"  ""'""i'y  '"  I-nst  en, 
-.•■•   (.ranit...      (),...a.|„M.,llv    .1,;  V","""''  "   ■'""■"'''•"•I'-'-iotito  g,xc 

P.Hi«s  occurs  oast  of  th-  ,   '  ^    .      >■  '""'"   '■■  '^'■'""■'"-     S"'"'' 

'^''■■'-'"-•■«<M,i..„i,i i,,  ::::,'"■^^;•'•^^'"""''•'''-- 
'I'll'  ti Miirr  (if  tl,.'  ..11..;.  ,  1 

■" ■■'-n,i....u.!:\  ,::;:, 7''':- -'■■'^^'■- -■-■■ 

-'•^    '-•  »^raiM,.,|   i,,   .,,,,,..:   '"'7  '■'•'-  ■-•"'«l  t^pes.  nn,l  , 
"h.  lu....)wa.,.,-  .,f  ,|,„   Uhu-kZ  "^  ""  *^"''''-^^'^^  -^""tl'  -' 

-'ivi.i..ai ~.i.,,,.,,!':';:7T  •■■'': ''"'''-•- "'--i, 

""     '"     '''■^""ffM,s|„.,I    i„     ,„P    ),„,>,I    .,H.,.| 

'''"     •'■^'"'■''   "f   III-  .11,,.. iv,    ■',•.„„■<     ,  •        .        , 

'""'    '■"   '''■«■'  ivM.    ,,a,(.   of  ,„..      ,  '        ■"'  '"   "'"  '"'^•"■™'  "••<■'"' 

-me    l,„.al|,i..,    ,,,,.,„   .,,^„^    ,,.   ,;         ;'•      '-"'"y   H    IS  eoarsc;    i„ 

'•-•1<S   th.    .t,n,-,M,.,..    „„v    1,.„,,„:  "'■".  ""■■"^'^•<-*   '■'    "•"   other 

Mi.1.%      I M  Culm       |)('L''in*i  f  iti.i  T>        I 

^.Mi.nv,,,.,.    ,„,,,    ,|„,    j,„,|^,.,  ^   i.i'iii..     J  arks   niPntimis   a„ 

-  lit, I,.  ,.i,i„.,  ,-„  ,„,,„,,       '■"":"••- •'■'f"'- """'.iR  th..„,...K,.s 

.I.I.I.V..S.,,,,  '""'"■''  '"•■•""■•'-   '■•   th..  vario„.s  .„...a,  are 

III  nnp  ?oi.;ili(v    T,   v;,„-„        ,r 

'•' '  va,.i.i,,,.  :;:.^::  ;.^'^;- ""•' y^^^ 

'^""^Iii-nl    M„h,..lrM    „f    ,„.„•,!  '\'">'--<"n.o,l    hy    the    s.nall 

:'•'— .i^"Mi ,h  .^h:,.,:.'::;^';'''^''''''"''- -'■'•<'-- 

"'.'""    ^'""■"'"    '■'■    '-nihh..„lo,    C   ^:  J'      '•■"•'^   "'-   -<--   a 

"-'' "■' '''■•- ---^r;r::;;r;h:^a;^^ 


•■l"l"|<•^■    "i      llll      MI'li,(>\     ilA^IN  :,7 

(f    ^.•i■i.liitr    1M.1-|.||M-V.    -,:„„.     lu    -,|„;>|V     luil.-     Ill    rMrlil.    I.,    ill,'    clllt'l- 
■'"■''■•••"I    '•'"■'--   "I    ll"     l-'l^ii.li   .-.til.!    „,,l    lir   ;i-,-M'I.MIM,|.   l...,..,u~(.   „1    til.- 

i  \<  riving'  .-nvi  r  dt'  liii.i-  r.. .■!<«. 

"l!ii.l\    \Mi   -  ii:i  I  1 1  Kr, 


III.  Liii.i-.'-  ail. I  -niiill.-  ,ii-.-  |i,,rii.iii-  .,1  hii-..  I,iitli..llilii.- 
Miis-.-j  vv!ii<-li  liii.l  f(,iv,..|  ill,..!,-  wav  iipwiii-.l  jiilo  nil  .,vit1>;ii).' 
■^''■-  "'  "lii'li  lilll''  i-  1.11. .«ii.  I'll.'  -Ini.-tunil  .l.liiiU  ..]'  []„■ 
Viu'U'U  liiiv.'  iidi  I..  .11  .l.'tiTiiiiii.'.l  l".,i'  ih..  ariM  ii.riiiMt.'ly  .■im.iij;1i 
(..  ciiiil.l.-  11^  l.i  vi'i.rcM'iit  the  sovcriij  liatlidlilli'^  tlial  ar.'  Kii..«ii 
t.'  ....•iir.  In  jiviionil,  tli.n-  seem  to  jiiiv.^  u  li-.'ii.|  In  a  ,litci||.,ii 
:.l"iil  N  ]:,  !•:.  uliicli  K  aN.i  ill.'  (liiT,li,,ii  111  ulil.-li  till'  K.-.wallii 
i.'.ks  lire  l'..|.li.l.  a-i  il'  tli.  liallmlitli!.'  iihi-m  .  w.  ri-  in  (lie  torin  ..f 
.l..ii>rate.l  il..iii.s.  It  -. .  ii,<  jin.l.nlilf  il.al  tli.'  .lUtri.'l  pnscnts  tlio 
l.i-iiii.'iit  ..f  a  I..1III.T  iiLMiiilnin  niiiK",  Ki'iiUly  d'^nraddl,  an.l  lliiit 
tlic  (lircilidii  of  the  inaj.ir  tn  ii.ls  in  llii-  miip'  was  in  p.'iiiTal  pnr- 
;'iitl  (ii  the  «lriki'  of  tiir  -tni<'liin'<. 

It  IS  |iri.linl)l<'  lliat  till'  iii..v.niitils  in  ih-  triaiiilcs  .li.l  n..t  lake 
plBfp  sdjply  vl  '.'  the  nick  was  in  tlio  furni  of  an  uncrystalli/cl 
iiuiK-nia,  lull  m;  ,r  they  .'..ntlniii-i!  llir.'ii^rli  at  l.a-l  a  portion  ..f  tli.' 
IHri...!  ,,(  .'...ijinn.  an.l  iin.l.al.ly  ll."  nicvcmciil  .li.l  not  cease  until 
aftrr  lli.  ro.'k  was  c.nipl.'t.ly  soiuiiijcl.  Kvi.l.  ii.c  ..f  pr.,to.'la-tie 
strnetiire  .-an  he  seen  in  nearly  all  the  .'..ar-.  r  yiieiss  ainas,  Ihoiich 
;(  is  not  so  eviilent  in  the  hoili.s  .,('  yoniipr  nianite.  The  structure 
!s  marked  hy  '  lii.'  |ifes;'ii.'c  of  mure  or  le^s  lenti.'iilar,  hmken  fiap:- 
mtnls  of  lar>;e  fel.lspars  In  a  lliii.lally-arraii^'.-.l  mass  of  smaller 
allotriomoriihi.'  f.Mspar  nialii-  with  .piartz  strlnp.rs  and  a  f.'W 
hiotite  flakes.'  The  quartz  also  is  neeasionnlly  crushed  and  hroken. 
I  111-  Ihii.lal  aiiaiijfemeni,  which  .'(institutes  th"  foliation  ..f  the 
r.M-k-.  is  s,<.,i  1,1  every  stajrc  ..f  devi  lopnn  nt,  tin  re  heiiic  an  impcr- 
.fptil.le  pra.lati.in  from  peilV.tly  massive  forms  through  the  more  or 
less  (.'III  Issie  varieties  t.i  thinly  foliated  s^ieiss. 

S..1II..  of  the  ha-i.'  piii-Nms  [irohahly  reprcsint  highly  melanior- 
phoscd  portions  of  the  cover,  or  rnthcr  arc  new  rocks  whose  consti- 
tuents in   part   w.r..  .U'rived   fi i   the  cover,  and   in   part   from  the 

t:raiiiie  mafrnia.  Il  has  not  alway-  l.ccn  jiossihlc  to  dlsllnpuish  these 
from  the  others.  In  the  .ase  .,f  ih-  jrrcy  pneisses  of  the  region, 
whi.h  are  iiM.loiihl.dly  ol.I.  r  than  >omc  of  the  lifhter  jtranites  and 
j.-rniiite->.'neNs.s.   Parks   c.'ii>.i.l(  rs    that    they   may   rrpreprnt   a   series 
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cf  ru..k.   parallel   to   Lawson's   Couohu-hiug.     The   relations   of 


r.'lWKil    iriHdMAN, 

A  .erie.  .f  eo„«lo,nerates  .la,.e,l  as  lower   I[„ru„ian  are  fo, 

all.,,  an.l  ,„  the  .,outh  oi  this  near  the  other  in.,,  ranges.     1%,.. 
."  ;..r.   a.   na,.n,w   .,an,ls   parallel   to  the  other   forn.^io,..      X 
tl'c      oplar    I.,„l,.e    ,ro„    ran-n.   the   eongion.erate    is    fo,.nd   onlv 
:-"  ---     in  the  U-i,„li^.han  re.io„   it  oeeurs  in  a   "Lw.o 

Ui.-taiKv  ,,t  nearly  titteea  miles. 

Small  l,an,ls  of  a  eondon.erate  cntaini,,^  onlv  ,,uart.i,e  ,„  i,l,i 
wc.  W    „.  the  Keewatin  ar.s  ,,,.t.een   ,....  ll.  :;;;\     , 

No  Iron  ra„.e  roeks  were  note,l  i„  the  vieinit.v.  thon.h  th. 
n.a>   I..'  present.     These  areas  are  too  stnall  to  be  repre.ente.i  on  tl 

ROCK  TYPES. 

K    t  p  ,    of    roeks    represented    hy    the    pehble-    an.l    l,o„l,l..rs    c 

eri,  .  ""-'■"•■■'':  '"'•'"•'■■•^  ""t  <".I.v  the  .liff,.n.„t  K.vuati, 
^  .,  hnt  also  .ranttes  and  gneisses  of  the  Laurentian.  The  lis  „ 
'"ckde,l  fragn.ents  inclndes  aplite,  granite,  gn.i.s  diorite  f  1  it" 
r-Pl..-y  .n.e..tone,  green  s.-hists,  jasper.  an.J  othe;  tl  L,' 
•  "'"'  -i"-  '^i  th..  rr.,n  f..nnation,  slate,  an.l  vein  .p,art.  In  Z 
he^  tra,„,ents  vary  fron.  the  smallest  pehhles  to  honl.lers  e^^ 
-    feet   aeross:    the   large   l,l..eks    are    rare        I'suallv    tl,  .    ,• 

zzl::Tj:\  -  rr^  -.-.-rand";:.;:::;: 

sentt  re  Ihr       1  ''    """''"'    '""''^''''     •'^'^^^'onaWy    thev    are 

man.,      £   the    conglomeraf-    is    a    son.ewhat    reorvstalliml    .rko  e 
mnter.al  eontaining  angular  fragments  of  quartz  a.ld  Je  itl      tT 


Wm. 


I'l    Ml 


I'l    \  I  h     1\  . 


<  ....M.t  l..t«...n.n,.,U„,jr,l,;,l..,.,.  an.l  iin.l.-ilvniw  K. •«,■..„.,«  „h -,.l„„.„t~  ,.  1;..! 

K'iik.  ii.ai mil.' |...-t  till lli.C.ir.M.lMi,  I'.u'ltic-  l;,iiiv';i\ 

'•'■'^l'-'-  «.M  ..f  S,l„,  ;l,.,-t;ltl..n. 
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Ifii-ifs,  or  have  l^^oii  dentoil  or  iiiii)rr<>>>ii  liy  tlio  harder  ones  during 
thf  pr.H-f.-s  of  iiirtaiiiorplii-m.  The  liurdrr  p.  M.lis  usually  have  not 
been  altered  in  shape.  Oeca-'ionally  th.-  n.eU  presents  a  bandrd 
appiuranee  owinj,'  to  tlie  distrihution  nf  th,.  pebbles  in  tlie  matrix. 
Lands  with  a  t'-w  or  small  pel.bl.-  ;ili,Tnatinj;  witli  layers  in  which 
tiiey  are  more  aiiumiant. 

Asso.-iated  witli  the  eon«l..niei'af>  are  some  bands  of  dark  grey 
slate  and  some  dark  coloured  arkoses  in  both  of  which  the  sdiis'tose 
structure  is  aeconlaut  with  that  of  the  adjacent  rocks. 

Th..  arkoMs  con.-i.-t  larficly  nf  ipiartz  frafrmi.nts  in  a  matrix  of 
<lark  t'reen  eidoritic  material  an.!  smaller  (piartz  i>articles.  Feldspar 
mere  or  ie....  ka.dinized  is  also  present.  In  a  few  instances  small 
Hakes  of  jasper  were  noied  in  au  arkose.  but  this  oecurrvnce  is  rare. 
Some  of  the  arko.ses  are  found  intcrli;ind -d  with  the  Iron  fonnation. 
and  pos.-ibly  should  be  ela-ed  with  it.  On  the  other  hand,  some  of 
the  arkoses  are  closely  associated  witii  the  lower  Ilnronian  con- 
glomerate, and  also  contain  a  few  ja-pi  r  fragments.  For  this  reason 
they  are  clas,-ed  with  the  conglinierate. 

The  order  of  succession  of  the  >eries  h.is  not  b'.'en  established. 

0«n:iN-. 


The  whole  of  the  lower  Hurniiian  rocks  found  are  sediments 
of  one  kind  or  another.  The  diverse  character  of  the  frag- 
ments which  they  contain  indicates  that  they  could  not  have  been 
laid  down  until  profound  erosion  of  the  Ke^'watiu  rocks,  and  of  the 
Liuirentian  rocks  which  had  iK^netratcii  them,  had  taken  place. 
I'revious  to  the  emsion  the  Keewatiu  ha.l  lieen  subject  to  intense 
inetamorphi>m.  The  ero-ion  interval  m,i-t  have  been  a  long  one,  fnr 
the  fragments  of  waste  from  the  earlier  >eries  now  preserved  in  the 
conglomerates,  form  l)ids  .-ev  ra!  bumlreds  uf  feet  in  thickness  an. 
many  miles  in  extent.  The  tim,"  break  betwwn  the  K'ewatin  an.i 
Faurentian  en  the  one  hand,  and  the  succeeding  lower  lluronian  on 
the  other,  must  haw  bivn  of  very  long  duration. 

The  lower  lluronian  conglomerate  is  ,>f  importance  geologically, 
as  affording  a  well-dc.tined  liorizon  f..r  the  subdivision  of  the 
Archffian.  It  is  also  of  practical  imp.)rtance  in  the  Held,  since  the 
rocks  are  easily  recognized,  and  also  afford  one  of  the  best  guidas  for 
working  out  the    tructures  of  the  iron  ranges. 
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At  thl=  l„c:ili!y  til.-  «.ri,-  .i:,,  U  t,,  the  _-.jutii,.a,t  an.l  strike 
X  'i-''  !■;:  t\w  infliuati.,!!  i,  i.r-|.;il.|>  .Ju,.  f.  ti.o  .-l..]),-  ,.t  ih,'  -uri',.,  ,.■ 
>■'■  the  undirlviiij:  ciAstiillino  ri.ljio  on  uhi.ii  tlic.v  w.-ro  .lopo-it,.,i. 

About  eigiit  mil.-  n,,rth  .,f  this,  ;,n.i  half  a  mile  ea.t  of  the  small 
i;.ko  on  the  portiig.-  n.jrtli  fn.ni  lil.iok  .Sturgvon  lake,  the  ba^al  con- 
glomerate bed-  aiv  iig;iin  found  in  actual  cnta.'t  with  th.'  iinler- 
iying  Arolwnii.  Here  al-.  tin-  pel.i.lo^  iuv  r,,und.d  or  sul>angular, 
and  inelu.le  fnigni.-nts  derived  from  the  underlying  rocks.  At  thij 
pnint  the  conglomerate  grades  upwanl  int.)  a  coarse  grit  co:,.isting 
of  Mibanguhir  grains  of  white  quartz  in  which  there  is  a  small  per- 
centage of  large  angular  fraginent.s  of  a  nearly  transparent  quartz. 
Twenty-Hvo  feet  above  liie  grit  bed.  the  iutTval  being  obscured  by 
loose  debris,  are  several   feet  of  the  fine-textured  pink  sandstones.  " 

The  only  other  h.cality  in  which  the  basal  conglomeratjg  have 
been  noted  is  on  the  west  slmiv  of  Humboldt  bay,  opp.jsite  Knob 
Island.  Here  .some  loo.-e  blocks  of  a  very  similar  conglomerate,  with 
a  dark-green  siliceous  cement,  were  found,  but  the  rock  was  not 
sren  in  situ.  In  this  hicality  the  underl.vinu  rock  is  Keewatin  irnvn 
schist,  ,'ind  the  cement  material  if  the  c.wglomerute  undoubtedly 
owes  its  dark-green  colour  to  the  presence  of  chloritic  waste  derived 
from  the  Keewatin. 

Thase  ba.-al  cond..nierates  are  n.it  wi.lcspread  in  the  Nipigon 
basin  aiuJ  may  be  wanting  from  the  base  of  the  series,  since  in 
several  localities  the  riner  san.lst.mes  have  been  found  resting  on  the 
Archa'au. 

SANDSTONKS. 

The  sandstones  of  the  series  vary  in  t.  xture  from  coarse  grits  to 
tine  grained  sandstones.  Some  beds  are  found  to  be  quite  hard,  and 
occasionally  they  may  become  quartzites,  while  others  are  soft  and 
friable.  As  a  general  rule  the  soft  and  friable  beds  bel.)ng  t.)  tli.; 
upper  part  of  the  sandstone  series.  The  colours  of  the  beds  differ  i:i 
different  localities;  many  of  them  are  white,  o'hers  are  various  tinU 
of  green  or  pink,  while  red  sandstones,  which  owe  their  colour  to  the 
presence  of  a  small  amount  of  ferric  oxide  mingled  with  the  quartz 
grains,  arc  very  widespread. 

The  typical  hard  white  sandstone  con?ists  of  uniformly  rounded 
grains  of  quartz  in  a  siliceous  matri.t.  The  matrix  itself  conaisti 
of  minute  quartz  grains  and  see  .ndary  silica.  The  pink  friable 
sandstone  consists  of  well  rounded  quarts  grains  and  a  small  am.junt 
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r.KOI.OOV    OF   TItK    XIPKiOX    BASIN  (irj 

l.as.e  of  the  strntipraphie  eolumn  whieh  ion<.liliit.  s  the  roek  series  in 
K-v.ral  promimnt  inva-rapp,  d  ni.-.i-  \y\un  ,.,  ,,r  il„.  Cn.adiaM  l';,riti,' 
rudway.  The  upper  part  of  thu  s.  ri.s  -|„,«„  in  -.•,ti,,„  i„  il„.  ,.\\ti 
fr.mts  of  tiie  niesa.s,  i,  iniinlly  f^hales  and  d..l,„nitie  limrMn,,.-. 

Ft  i-.  difficult  to  determine  the  thiekn.--;  of  tlir  sand.t pnrti.  n 

of  the  formation  within  the  boundaries  of  the  map  sh.'  t.  n~  uu  ..on- 
tinuous  .-eftion  Miitabie  for  ni.aMiretuent  wn*  nut.'d.  lu  many  r■.,>^r•^ 
the  writ.r  is  inrlined  1..  iMJic.ve  that  tla^  snnd-tou' s  are  ni.reiy  the 
shoreward  ends  of  beds  wbjoh  Rradunliy  pa>s  ibrouL-b  ar.MaivoiH 
shales,  to  shales  nn.l  dolomites,  ns  distnnee  from  the  ,.],\  luw.  nawan 
'horrline  iner.ases.  I„  the  .ii-triet  around  l!la,.l;  Slun:,..u  bil.o  llie 
writ.T  estimnt.,1  the  maximum  thi.kn-s.  as  probably  about  1(M»  f,  ,1. 
In  correhitinjf  the  various  outcrops  ns  ,i,,w  expo-od,  they  m.iu  to 
rant'e  themselves  on  either  >i,le  of  a  i.orlhw, -t  tr  •udiu«  ridjr,.  ,,f 
(jnei^s  „p„„  whieh  they  re-t  uneonf..rmably,  aii.l  from  wbirh  tl„y 
dip  outward  ou  both  sides.  Aft.r  a  period  of  eroM„„.  pnviou-  t'., 
which  the  cry>tnllim.  ridp-  may  at  on.,  time  hav,  been  complct..ly 
"overed  with  the  sandstones,  iju'  invn.lin!,'  trap  sheets  of  a  later 
period  more  or  less  .iisturbed  these  sand-tones.  i„  some  pla.-.  -  lar;,- 
masses  were  eaupht  up  into  the  traps.  an,l  m.iuy  In.al  vnriati.uis  i,, 

the  attifuMe  of  the  k'ds  were   prod d.     The   relationships   ,,f  the 

\arious  b,  ,Is  ar<'  still  further  omidicated  by  uh:,t  ap|H  ar-  to  bo  ;,  u.-lj- 
develope,!  fault  along  the  southwest  face  ..i  ih,.  cr.vstallin-  rblpe 
mentioned  nbovo. 

In  mnny  .f  the  outlyinp  areas  the  entire  thickne-s  of  tl,o  sand- 
stones betwee.i  the  erystallim>  basement  and  the  overlyinp  trap  eap 
can  be  seen  and  measured,  and  thi=  fhieknes.s  vnri.s  in  different  places 
from  5  or  ii  iVct  to  about  100  fe.'t.  There  i-  no  n.,  an-  of  ascrtain- 
inp  in  the-e  cases  how  mu<h  of  the  upper  portion  of  the  beds  was 
reninvi-d  bcrore  the  trap  cane    Into  its  pr<-eiit  situation. 

SIIAI.KS. 

Shales  are  frecpuntly  found  iu  the  ba^-in-  of  the  river-  tributary 
to  Ih.  liliu.k  S)urp..n  riv.r.  They  ar.  variable  in  colour,  ranping 
from  .lark  prey,  almost  black,  to  several  sha.les  of  red.  brown,  and 
pale  Krc.n.  The  red  and  the  preen  shales  are  the  most  abundant. 
Some  of  the  red  shales  an-  spottci  will,  snuill  pre  n  or  yellow 
spherul.s.  or  occasionally  with  patclws  of  white  mat.rial.  In  pen.'ral 
it  may  be  ^ai,l  that  the  shales  are  foun.l  b.neath  the  dolomites,  but 
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"1    I'll-   i|..| ilii- 


-I  111'-    iilr   ufU'll    >iiMrut>.|    li.v 


I  111'  liiwir   |:i,\ 
purtiiiK-. 

.N  >  aiii.ly-i.,  |,;iv.    W-n  ,ii,.,|.,  iin.l  il„.,r  .■wu.p.iMtioM  i,  uiioort 
11...  .Iai|,,.r   iM,l„„ri-.l    >luil.-   ur.-   u-ually    frtv   iV.mi,   curbonuliN 
»uiiK-  ,.(•  ll...  liHlit  cul.iiinMl  varirli..,  ,  ,„lulu  u  Mnall  utnouiit  of 
-nim  .Mrl,..,K,i...     I,,  „„.,..  |,„.,|,ti..,  ,,   i,  p.,*-il,|,.  tu  *o|.un.l..  sin 
ami  .i,.|o,„„e,.  |,„t   i„   i,,.,„.ral   tli.-  tw,   :,rr   ,.,  intlnmtd.v   u-oi'l;. 
lliut  tlii-y  havi.  to  1h iMilirc!  tngi  tli.T. 

In  oiR.  Iu.«lit,v  tluTi-  »a>  rHui.i  ;,  thi.U  !,»•,]  „f  ii.at.-rial  flair.; 
iliL'  >h„U:.  il,;,t  ri,,uirr8  .<|„.,.i.il  moutioi.  In  ili,.  viillry  „{  il„.  „p 
Sprii.  .■  riv.T.  .•urif..iiiuil.ly  ovorlyinR  >.ii,.|.-i..ii.-,  arc  ;j.)  f,-,i  „f  .1 
I'll" -Kn  y  ,.,M„,,act  rluy  -iat...  ocrurrl.iif  i„  thin  hvU,  but  so  .•oh.r 
tliat    tho   r.,.k   l,roak-    intc   |„r»fi>   anguiur   lilcwk-.       The  surfac- 

"'"•'''  ''"''-   '■■■''' "'ly  ^l"»v  larw-  an,!  mmuII  r.aioiilated  nuni-.Ta. 

N..  to..-.!.  w.T..  C.un.l.     So,,,,.  „,   ,1„.  |„,,1,  nro  c„lo,.r,,l  ml.li.h.  a 

Rffy  tl„(-  of  ditTiTct  i».,l.  va,y  .liRhtly.  ,„  that.  ,m  <lo-..  ins,, 


th. 


••".■   -"«",,.».  'o  iiiai,  ,)n  CI,,-!'  Ills, 

tiou.  the  .-litT  Inec  ,,rm„t>  u  ti„.ly  ha,„le,l  app-arun.-e.  Owrly 
this  ,..ri,>   ,.t'   s.^diuieiitary   rock.   u,v    ||    fe,.t   of   fn.p.      Whore   ) 

"" '"^■•-  '"  '^^»''<"«  witl'  tht  <lay-slMle  ih..  h.lter  ha>  l,e,-.j,ue  mii 

aitere,!.  un,l    i^  of  a   ,v,i-pi„k  eol  „ir,     Tl,i.   whol rie-    (-un,)st,>, 

:m,|  -l,,,i..,,  ,|,p,  r  t„  ,h-  .n-t  an.l  -Ink,-  „.  ..rly  north  n.,,1  son 
farther  northeaM.  :„>,|  h.,,,,.  ^..■,.|..Ki,.dly  hiuher.  there  arc  o,-ea«ioi 
exposures  of  nrenaeeous  liolomiti,.  -hale.  i„  tl,e  he.l  of  the  stream 


lHM.'iMU,,>. 

ii,--  ,l.,l.,.„ite-  are  the  n.„>t  iinpcrlaul  „„„,heivs  of  th,.-  scries.  „ 
only  be.a-,-,.  of  tiieir  e.xlenMve  ,li-trib„tion.  but  ai=^o  bec'uu.se  "th 
make  up  the  greater  portion  of  th-  total  ihi.kuess  of  the  series  T 
l",l-  vary  i„  thi,.ki,e-s  f,.,„„  „  f..^  i,,,-!,,.,  ,„  sometimes  5  or  6  fe. 
In  texture  the  roeks  are  ain,u-t  invariably  rine  grained,  ooeasional 
-huhtly  .-.•v-taliiue.  a,.,|  usnally  break  with  a  niore  or  less  ,.„n,.|u,i,i 
traeture.  I,,  ,..,lo„r  th..y  vary  fr„n,  ,i.rk  red.  ah„o,t  brown,  throng 
red.  and  various  shades  of  groen  and  greenish  grey,  to  almost  whit 
Son,..  I„.,U  „l  the  r..,l  vari..ty  are  f.,„i,d  eoufaiui,,-  „nnll  -^re-n  . 
v.'llovv  -plu.ruh...  the  .hara.ter  of  wi,i,.|,  has  not  been  ,lelern,in,., 
Son,,,  of  Ih..  b,d-  ,.t   white  ,l,.|„n,ite  are  f,,,,,,,!  >treak,.,|  a„.|  -pi.,-!,.' 

v.ifb  n.,1  1„  a  n  -..uu.-v  t!,.t  t !-  t ak.-  the  -lone  very  „roan,.^nt., 

In    Eoneral.    the    l..,..,iiii,..    i„    wi,ieh   „ut,.r..p-    of    th,  so    r.>eks    a- 
a...vssibl..    .,r..    m,.re   „r    i-.s    dissoeiat,>d.      It    ha-    n,.f    Mwivs    b,-o 
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M.ry   t..  .1,-., nl..-  m  rniiMl„.r  ..I   i~,|,,ir,|   |,„.i,|itin.. 

.       '"'•'■"  ,""' ''"■      >"■■"■    'I-    "•■■■"'-'■t    ..:,.!.     i.f   tU„.i  l.av   then. 

.-    n    -mall    an,.    .,f    .,•,..„, -I,    li,,-  .    x,ur..,|    a..,ll.„. m    ,m1„„u,o     i„ 

'':''     "• ■■"     •"     '-•'     ^''i'''^-       1>'     I'i.-^    tU.     r..'      U     ,tr.V..| 

-ith  r,.,(;  ,t  i.  til...  t..xt„r..,|  un.l  sli„u .  ,.oi,..h.,i,|„l  frarl.ir,.  I  h. 
l..-i.H  at  ll,„  ,,hii.,.  an-  prnhahly  „n|y  „  ,l,.,a.l,.  .i  r,.n.:,.Mt  Im„u'  .•.'- 
f,v..|.n    |«„   ,,,,,,  ,.|„,,,,       ^„      „,,,^^j^   _..|^   I   1^^    |,_^|  ,    _^^^         '^^  .^       ^ 

'■"'"   '"^"""l''-   -ili' -   ana  .  I.,y,.y   ,nalorl..l;    |l„.   ...|„l,i,    p,„.,;  „■   ,. 

•■■'I'"""  •"111  r,iatfi,.-iMm  rarlioMali-  in  the  rath,  of  alii.hl  -hr,...  t  • 
(•ne. 

■'^■'    'iiili-    -null,,  ,1-1    f,|    ihi-.    n.ar   Ti-hlalanL-    hLn!.    I,,,    ,.,    ,i 

>i-rih  -hi.r,  .  n,:   area   nf  al.i.o-t  Mmilar  ,|„| ite.  uut.rop,  al-n  -  the 

l'«y>h..r,..     h,     ||,.tr,„,,„n-,  y.i,  ,      „, im.u  fr,„„  tl.i,  I,;,,;,, 

'^'"■-   ■"'''•"""   '■■■"^ ^'"•-   -'    •    Vr  .....,.;   niaL'h.    in,,.  ,.arh,.„afi-    "TO 

'"''■   '•'■'"•    '"-l"l'l-'-    t r   -..iit:    alMMit    „n.-thinl    ..f    il„.    i„.,,i  ,!,i,. 

iiiatenal  \va-  clav.  ami  Uv..-ihir,|,  -ilii-a. 

A   mill,   r.rthir     a-'    „t    ,\,.  I,,-,.  ..(  ■,  |,|„,{   |,...;.,,.   \vil|„w  .-reek 

""/'"•  "^'-'  -'■'■■  "f '!"•  p..i„M..,i- „,• II,,  .,v,.„  ,i„i„„„„,  ,i„„,; 

'-  f..-!   11.  all.  „Mt,-ri.|.  tn.n,  l.eiiealh  a   trap  -l„i  i  .,1 i    i-.;.   ,•„,.,  ,|,;„i^ 

'"'"'■■"'""•■""■'''"'f'-^     "'-I i''l-  -1-Mhl-   i-  a   .■..„n„„ati.„ 

■if  till.  ,.ll,,.,.  ..xp„-,„,.-  i„„n.l  far.l,.  -  w,.-l ;    I ,„„.,„,„  ,,  ,  .,|„^„^,., 

hy  li.ri-l  Ki'iiwil.  ami  lli.-  civit  nf  .Iriti. 

■IVii   mil..-   ,„„th..a-l   „f   .hi,,  ..„    ,h..   „,..,    M,i,.   „,•    .\I,.I,„,„>  I,,, 
Mmilar  .liili.Mii..-  ..„v,.r  an  aiv:,  >..v,.ral  -ipiar    „  ;|,..  i„  ,.„.;„      •,•.„; 

'"*'■■■  '"•''■  "'   ""•  -'■■■!^-'  '•''P I   i"   n  .■r.vl.  h...l  t«-o  laili-  ,„,:|,„„.. 

1. 1    ll...    hay.    an.    «r.-..n-wl,it,.-hv„«n    im.ttl..,!,    ,  ,,rthv    ii,     .,.p,>ari.i..,. 

^•Mil   'V..!.,    I"  .1,    I"   |„    thi.km-.     Tl...    ,ipp,.r  heil-ar ,ipa-t     v,-^ 

toxliir...i.   pah.   mv,.,.    ti„|,.,|.   ami  Minii.ti,,,,.,    Is"   j,,    tin, -km.-       TiV 
s.ri.s  ,lip.»  at   an  anul..  i.f  ah-iit  r,"  towanU  ||„.  m.rlh.  :,.f 

FraKMii'iit*  of  similar   rncks   worn    f.,|,i,  :   nrar   th,.   fo.,t   of  .=.;.,., th 
hay    111    the  ilril't.  hut    p.-   further  nii|cr..|i^  of  tli.-i 
ill  situ. 


rn-k-    wiTi"  f,''.:i.i 


The-,  pn.-n  arKilla,..,.,,.  il„h,mi....  ar,-  lh„-  f.,„i„i  t..  f,,r,„  a 
narrow  h,.|i  ah„„f  eiuht....n  mil-  ,  i„  h.„..t!,.  riii,.,;,,!.'  parnM  '  >„  the 
axi-  nf  the  li.lae  .,f  .\r.K..aii  rmk-  whirl,  mit.-i-..;,.  h,  ,-,.  ;,•  r-'i- 


1  Heii.  .r  p.  .-ifij. 

-•The  ou.rrop  at    tliis   liK^lity  h  too   smal;    li^   -Ii, 


tl...  'iiji 


svT 


m 


l.l.ll....,!     \l.     ^1    |!\KV,    1     \^    M,v 


tl.-   .•.,„„,r,N    bi„K   |,.,„,.,.„    lUa-k   Sl..rK..„n   Ink.    an.l    \|,.I,.,^r,. 

•N-.T  tl„.  „„rtl.  .,,.1  ,„■  |.>....r  l..kr  ...„„.  r...k.  ,..v,>r  »l,i..|,  „n.  i 
''""'"";•  '•'   "••'""^"  "■"!  "|.IHMr,„K-.  I,H«......  ,1m.  Krew,  ,l„lo,uiU. 

I:-    r,.l   .  „l,.,n,t.s.      Tl...   .  „,,„    „,•   t,„   „,..„    ,^   unknown.   ,.„.l 
iKn.'  lint  l„.,.>i  (.liDWii  on  the  iiuiii. 

Fr..,„    ti...    U'xtuu-   of    ,|„.    ),.„.,.   i,..u    „,    ,1,..    .|„l i,,.. 

;"'"•"',"""    ""■>    '"•"   """^    "o„    1,1,,^:   , ,,„„.,l,|v    III....', 

't..,„.  i.,|j....  ,.,  ,„  ,„..  Ar.lu..,u,.  or  tl,«t  tl..,v  l„iv-    1„..„  lif,,,!  , 

;;' ''"■'""''''•  '-^"i""  ''>•  ""   i"tn,M-o„  of  ,ni,.  -1.,,,-.  In  , , 

""V  >.,,„  i„l,..  .mmla  up  l.iwr,.,,  .H„,li,.,t,  of  tnip. 

I'    i>  (H.„l,|,.   tluit   tlio   vall..v   of  tl„.   K.,l,i.„,ik«iM   rivor.  .,„1 
'--;-' :-:'-l'i-.ll.v  (l.iH  !,.,  „,,,!, I,..  „.,,  pnrt  of  Ki,u,-l,u,.,v.  ,u., 

-I-   1-,   MO  on,..ro,„  luivo  U.,,  ,.„„„,  i,,   „„    I,,,.,,..  „„       , 

til.       pr.MIl,..    of    ir|,„.i,||     ,|,.,,„.j,,. 

in.h.   WilIo„MV..,,,no,.,.M,,„,.,p,l,,.,.ri.  f,,,,,,,,.,,,.lyin« 
'■^-|t.-      On  ,  ,...:.,.;,,  ,,M.hi,.f  ,,,,  .i,,.iW  ,,,,,,„,,,  „,,; 

"  ""'   '^'"■■""•''>-  ^'f >•-■'  «'f  'nip.     Til.    .urfao,.  of  tl.is  'l 

Prpcn.s  n   n..a.ul......|  „..,w.,rk  .,f  „iinuf..  orm-ks  fill...|   .vith  „   li 

"'■';•'"''■''  ""."-'■"'•   '"•'"' ■■^'■y  ■'   f-l'l-Par.     Til,,   textiir..   is  ..,„i„ 

'""';'■';>•    >i'"     Kn.;n,.l.      X.,    tn,..,.    o,    v..i.nlar    Mnn.,„re    n,.r 

-r.n.,..vUi,,,...     U-i,l,ina.p r  „f  ,.  mi,,,  a  ,n.p  ..J 

.•■'.■Mn.l,..r,l,a,,,l,,    ,l,,|,,,,,it,,      H,n,.oi,n, a.   vory  p.,1. 

l'"»..n  the  two  trap  .h,>..t..  the  lower  hcin^  in  thi,  IcK-ality  int 

-v..    an,l  ,1,0  uppor  ,„.,i),|,  .„„„i,,.     -ni. ,  relations  „,„v  h 

fo.  .ho  arm  of  .lolon.te,  ou  Aldntyrc  bny.  Traps  .i,h  a  fin.  text, 
-i  '- '.-1;...-1  .•ra..k,.,l  ..rfaeo  aro  foun.l  dose  „.  the  dolon.it 

'-"-^  !hn„,  (,n  ..ith.r  -i.i..  ,),.,■  are  ,rup  ri.lKe.  wi.h  .teep  « 
e  ffe,l  fronts.  juttniK  out  into  tho  bay  a.  points.  The.e  latter  pre 
.;|M.v  n.prosen,  ,!„,  „„„„r  ^heet  in  the  vi,.inity  of  T.hiatanj;  hlnff  ( 
M.I.,.yr,    bay  „,..  ,„■„  ,,..k.  ,„,■,.  not  b..,.,   foun.l  in  actual  sup, 

An  ext..„Mv,.  s,...,:on  .,f  ero..n  ,|„lon.itos  i.  exp,«.od  in  the  go, 
|.f  the  SpriK..  nver  „..„.  ,l,e  bas,.  of  „  trnp-enppe.l  e.cnrpment.  a, 
nbout  two  m.les  west  of  Little  Sturgeon  lake.  Outcrops  are  fou, 
only  -n  th,.  I„..I  .,f  ,h„  river,  nn.l  their  extent  is  „nkno«„ 


■m^-mf 


W.A,£iU 


i,i.>i...,\    ,,,    -((i^    ,,,,.,, 


'V    ttA-I.\ 


M'Ifil;,  re   l,»i,v. 

'ii''li  iiri    iiilif 
•iiijutiiiti'i  tiinl 

W'll,    illl'i     till  V 

l"niiti-,    it    1. 

iiImi\i-    cnrhl- 

"1   lit'li'.l   frMiii 

III    I-.MIIM'    l*J,«l'S 
iviT,     Mil. I     lllO 

l»  I'liy.  iii.i>  1,1 
iiid  oil  cirl.,  r 
II  iii'fiiiiiit   fii' 

'Virlyiiij;  il„. 
mitt'  ii|i(H'iirs 
of  tliis  slicct 
'•»ith  a  liitlit 
is  (Miiipnct 
tiire    nor    of 
V  "iioot  rist's 
I'fy  prnli.ililr 
liott  caii^,  ,t 
■ality  intrii- 
ii'*  iiiny  li.il.l 
liu'.i  texture 
t'  iloloniiteti, 
It    it   pusses 
b  steop  find 
latter  prob- 
K  liiiiff.   On 
tual  supcr- 

1  tlio  gorge 

pmcnt.  and 

ore  found 


•i7 


Mur     cnMrniK     -.    .,r ..U„t    U„    ..„,,„.    „„,...    «„hi,i    ,l.o 

«n.    „i.,..l, „,,... .ul.un,|.,,. ,-,      I  Uy  i,r.    ..|.„   f„„„,   ...   .,.. 
...l.j   ..1   .1..  .Nimwuti.   nv.r.  m„l  „.i.,ll,  ,■  ..r..,..,   .    ,,1,,   ,„,,,,„, 

..V  un  ..v..rly.,.K  fr«p  sh-.t.  ,.n    |,  ,„„1  „.  h...  ,„,,..„.  „,■  \,„^, ,   , 

jT„,,.r  h.k.-.  ,„„|  .,!„,  i„  „.„  ,.,,.,,.,i|,  .,,■  ,,,|,„,  „,„|  ,  ,  ,.„^  ,  .  ^,^_^ 
n.-t   ,.|    ill,,,  k  SturK..,.,,  IV      ,i,„|  ,.,„  ,hj.  ,.  ,i..^  ^,f  ^__^,^_  ^^^^^^^ 

■      '".,rl>     ,.,.„I    m,..l,.    ...,,rp„,.    ,    ,;      -nutl,    „f    K.ku,,,,,,,,,.,,:,,     |,,;^,      ,,,,, 

t-.arpiiiii.l    i:.:~   „<ur   tli.     r>.r      (  ,  =  ,    il.,.    !„.„,.,,   ,  ,•    ,i 
,  .  '"•-    ""ai'f   o|    111,.   .■Mciirpmriit 

U.-r.'  I-  a  -.,i„.„  „t   „l.,„u    um,  f,,.,   vrrtioailv,  „..„rh    j.n)  .,f  n|,i..h 

"PIH'ar   n,   „   riilf.   the  l,-,l.,no      .,■!„«   „l,H.,,n,,|   |„    ^.   ,,,  , ,   , 

«..^...  li,,.  |.,.,|  np,>.,.|  t.,  .lip  ::^lH,y  ,„  „.,  „„.,i.w..,.  Tl...  „„h.n. 
"1  "-  l<vvir  l,..,|,  ,-  u,:....r.  ,i„.  ,l.,„.^,h  Homo  of  th.,,.  >i,..  ,r„l,i,|,Iv 
«U..lM..l,c.s.      ih,    .„,, ,      „„.    ,,,«),.,    ^,,,,    ,),.,, „^^,_,^       ,,^^^1^,.^^^ 

"•'l.vui.lur.rHi,   U..,,,,.      Tf...  U.i..^S,„r„o„riv..r.  ,hrou.h  ,1... 

I-'k..  n.Ms  ,n  „  .hallow  ffor.- ■  .  i,,  i,  ...  .1,.I„„„ .....  t,,.,  ,„„,., ^, 
^h.,«s  ,i„,  ^.raim.l  in.lurat.,!  -,  :  ,1,  |o„n.  -  «i,h  .ha!v  p.,r,in^.  in 
\>"U  varvu.ir  from  V  t„  lo"  in  ,lii,.|,„.,...     ,,„  ,j,,„.j^  ^,,„ ,,   ,  ^|._ 

■':""■   "'    "■'     '"■'•    ^'I'l'"''^    •'■    '"•    l'^' ".t..,l.    ami    ,.o:a.n,    f,M^,„„nt« 

•t  a  -.hit.,  iinii.ral.  apparootly  an  altiT,.  I  f..l,i-p.r.  .ui  I  ,,  ,t,  ;„.. 
'■'■  "  'hu-k  in„l,„r,i>in..,l  r..,.k.  pro',al.|>  a  l,r„,v„  l.l,,.,,,,  .  h 
I'hiir..  thoiv  »ri.  niUMi.rou,  m-j,,.  ,.f  ,.rvstalliiii.  ,,,|..it,..  ,„„1  i„  „  ,•,.' 
ca..-  Mi.ail  .Hvii;,  ,  oontaiiiinjf  <•»!,•!„.  orystnN.     On  tl,.-  Spruio  >' 

"'""*■  ""•  >'"'^'--  ^""'   '"■ (-"-iHL'i.Mlly  hiRhor  than   tli,.  prion  .|o 

TM.fs.   ,s    a    loMp  -|...,i„„    ,|„„„.|.    ,.„|  .|„,o,„i„..,   ,i,„;^,,  ,„  „,„   ,,^ 

ahovc  N'onwatin  la!.'. 

On  Mu^....  lak.  the  Jolo„,i,,..  nn  th.  -„nth  -hor,.  .„  .lark  r.-l  in 
coln„r.  and  nro  rongh  to  the  ...m-h  on  freshly  fractured  surface, 
i.-au-e  o.  the  pre.en.e  „f  minu.,.  ..,y.,,,l.  of  i|„!on.ite.  Thev  are 
al.^.-  ^potteil  w„l,  Mnall  yellow  .ph.  niil,  whieh  varv  fro.n  ,i"  to 
uo..,„  ::  in  ilian,e,..r.  The  hods  dip  to  the  north  nt  an  an^le  of  r.» 
an.l  -„_..ke  >  sr  W.  Where  they  are  found  in  ,.„ntaet  with  th; 
nip.  a.o.iK  the  .outh  shore  of  the  deep  hay  „„  ,1.  west  side  of  the 
ake.  they  beeo.ne  indnrat,  .1  and  of  a  pnrpli.h  tint,  and  uecasionallr 
fomewhat  mottled  purple  and  red. 

Northwe.t  .,f  Fi-a/er  lake,  on  the  west  -hore  „f  I.,ike  Ii..h,n,|    -.,„„. 
fragments  of  a  pale  yoliow  to  preen  tinted  dolomite,  resemhlinp  th. 

folR-S} 


fiS 


'•i  IM.IM.K    M.    M  l;VKV,    <   AN  Mi.v 


l--v.r    1,.,1-   „r   tlK.   ^^,v.„    ,|..l.„„it,.,    „f    M.-I.ilyn.    l.,y.    wfR>    f.ni.i 
lli'Mr  ;in'ii  tiud  (wtont  is  unknown. 

II /.'V,-  l)ol..milc.s.^  \n  tlu.  v..ll,.y  ..f  tlu.  l>„.l,k.,ku«M.>  riv.T  the 
arr  al,.,ut  7:.  „i„ar..  n.il^.,  of  (..rritory  mnicrlni,!  I.v  :.rKllla,vo. 
-loloMutu.  Innrxon,.-.  Tli.  ,,r...-i.,.  h,.u,„iario.  miv  not  known  kvau 
of  tl„.  ..xl..n-,v,.  drift  ,ovor  an.l  the  dense  forest  (frowth.  In  tl 
riv.  r  I„.,|.  ,,>.,|  on  tho  .m,|.-  of  tli.  .•hiinnrl,  tlu-rc  nro  .uwrnTon-  o' 
poM.r..,  ot  rork.  Ti,.,.  prevailing  ,.olonr  is  whit,<  or  vollowi.!,  whit 
hut  some  he.l<  an.  tnottlo.l  pal.'  Krtvn  an<l  re,!.    Tii,.  he.U  have  a  voi 

"''"''"    ""■li"'""'"'   -uthwanl.     Son,e  of  then „ain   a   numher  r 

-MH-translneent  no,h,le-  uhirh  .ona'tinies  have  th,-  app-.u-anee  , 
fo",l-,  The  n„-k  apiH.ar-  to  ueatla-r  easily  and  forms  a  irrev-whll 
'■i->y      l>r.    Ilothnann-^   analy-l-   of  a    ,y,,i,,,l    ,vhit,.   -peeimm   Rave 

<ale,„n,  -arhon.t,..   17  p,  r  ,  vnt ;  iMaone-inn,  ,,,rl ate,  .•!1.7  p.r  eent 

."-.Inhle.  ,M  p,.,.  ,.,,,..  „f  „|,i,.|,  ,.„„,,,„,„,,  ^,,  ,i,i,„  ,„„|  „,^,,,, 
quarters  arj;ilh..'eoii.  mailer. 

Xear  the  l,„nler  of  the  ar  a  mapped  the  upper  I'o-hknka^'m,  rive 
nn,,  ,n  a  ^.-Re  .M^urly  lid  f,vl  in  denth.  the  w.lls  beinir  more  or  les 
lain,  eovend.  Son,e  of  ,1„.  do|,„niti.-  Led.  „v  shalv.  otlers  ar 
-n.^-ive    i.nt    ueather    ea-ily.       Here    and    there    the    r,vev    i,    under 

culnn,^    the    fre-h    ro.-k.      dh  ■    up,H.r    p„rti f    ,1.,    f,,.,-^,    |.    ,,„ 

throu,.!,   drift   depoM,-,   and   the-e   have  oh.enred   the   higher   heds   ol 

'"'""'""   ^"   "'^"    ""•   ■'"'■^i-mim    thiek -  ..ould    not    he   determir.ed 

IhU   It   ,.  prohaidy  over   In.)  f,.,.,.     Some  of  the  l,e,|s  are  quite  thiek 
up  to  a   maxin.nm  of  ,d.out   -j  f,.,.|.  ,„i,|  the  pur,,  whit,.,  or  th<'  ul  ll,. 
ere  n-red   ne.ttled   do|„n,is.   pre~enl^  ,p,ite  a   hand-o„,e  appearanee. 
Very    -inular    d..|..:niti,-    rork,    are    found    ou    the    .,,nlh    .-hore    ,rf 


I.:ik.-  .Nipiu-n  at   (   ...ke  o., 
n   mill' 


inl.,|n-t  w,.-|  ..(■  ,hr       (1,1.    II,  rr  for  nearlv 
•  alo,,^-  ||„.   -I,,,,,,  ,,,„!   ,|,|„^,  ,,,   , J   ,,,   ,.^_^,j   ^^|^^^^_^   ^^^^^    |^_^  '^ 

are  a   -oru-  of  no.rly   horizontal   |,ed-.   in   whi-h   at   a    few   plaee-  are 

' '    ■"'^'"    '""    -''^'n.K     -kod    aniielin,.,    .|„...    ,„..    , ,,.„.|^ 

";"■"'  •""'  -""•"■      ■''!"■  'i-i-.i'.-  -how  ah,ns  the  h: f  ,   „,,„  .I,..,, 

al.oii!    ijo    f,,,,t    thiok:   il 

.surf.i.'o  to  whieli  tho  and  r  -urfar,.  ,,f  il„.  tr. 


!"''■   -iirtaee   ,,f   ||„.   l.^ds    ,<    ;,    warped 

•ap  -lie.'l   ha-  couformeih 
The  ro,.k  is  lim.  loxhnvd,  fra.l.nv-  e,o„  hnidall.v,  1,  thinlv  hedded 
and    ron-t-    of    nifrna.e    whit,.    :.nd    olive-,reen    javr.-.       V,„,    ,l,„ 

con.ae.    with   the  trap  i,   anp  ar-  .anowhat   altered.  heiuR  w r  and 

ornnddniK  .'asily.     Tho   M-ap   al-  ,   l,„ld-  «■, d,.   reddid,      .nd   darK 

hrown   n,,d,ile^   and   -tria^.T-,   ,,..{   ,„.,.a-:.e,allv    d„  w-    vein-   enTvl-,. 


^/ 


ipWip««ipiiiM^«iiB 


OKOI.OCiV    OK    TIIK    MI'LUN     HA«i.N  ,;j) 

cal.-ilc  or  .luait/.  N.,  mulv-.  -  l.av-  I.,-,  „  „„,.ir.  l.„t  C.lcnan  n,....s 
ihat  l>e!.h  .pc,.iiM.n>  >l,nw  .  tr,  rv,-.,.,.|„..-  „„  ,h,  „,,,,li,.ation  ..l'  o.l.l 
•I. 1,1k-  ,ici,I,  an.i  inf.rs  il,,,t  ,|„,  ,,„.|,  j,  ^,  |:„„  ,„„„.  r,„h.r  tlmn  a 
tli'liiiriitc. 

Sevenil  ,.iil,ni|.s  .,f  ;,  .|„|,,iiMti,-  lini, -t..„.  ru,k  \..  re  f.miid  l.v 
Parks  in  llu.  ,oullu.u-.t  .ina.t.  ■•  .>f  ih,  .,i-a.  Fn.n,  hi-  ,i,..,.ri|)ti„ns  i"t 
i~  iMiVmM  that  tlie.v  a.v  -iniiiar  l„  the  kimu,'  ..i  whit*,.  dul„n,il<.v 
■lc-rrjh.<i  ahovf,  iiii.l  for  that  r.aM.ii  th<y  are  iii.lii,l..,l  here. 

Ih.-   tir>l   ,,r   thor  out,'!-..,.-   i.   that    ..)■  a    lij-ht   .-..h.un,!    Ii„„-i,.i„. 

' '    "'"""    »    "'il''    l>""'    III''    l""t    uf    I'ijitaual.ik    h.iv    i,,„|    .„,,rl>" 

I'.-.ii  iVct  ah„v,.  the  hik.  .  Tli.x.  n.-k-  are  thin  h.-,|,|,.,|  an,]  ,i,,,riv  l„.,-i. 
/.iilal.    Tlirv  rtlcrvrM-..  hut  fr.-l.l.v  uitli  a.-i,l-.  an. I  a^..|•a^:.■  nniN-:,  |„  , 

"•rit  ..(•  the  <|u,ihh'  .-ari at f  ll„i.'  aihl   li,a>;ri, -la.     I  I,.-  hal.iii.-c  ,.• 

thr    irial.Tial.   I'ark-   <h-crih,-    a>  •  raili..-i;i„,.n-    tah-,,.,.   ,„alt.  r."     ||, 

-MiM.at,.,!  the  Ihickiu--^  at    i.KI  f. ,(,    II.    al-.i  (..uu.\  -innla.-  II ,,  „. - 

aln.Mt  a   mill'  an.i  a  half  inlan.l   Ir ih.'  ih  ,.,„1  „f   Lakr   H.l.n. 

il<r.',   at    an   (■l.-vati..n    ..f  -itn    f,  ,.t    ( pn -nnial.lv    al.,,v.     laikc    IMrn. 

lli.,n«-h  iM.t  sostat.'.l),  th.'  linic-I.Mi.    ua-  L'nv  i, I,,,,,-.  „  ,ni  ,rv-tal- 

iiiic  in  ;.-M,MV  ,an.i  wa>  .-app,,!  I.y  trap.  Il  i-  ,1„  „pp.T  nrn,h.r'..f 
a  -<ri.s  .,f  \wiU  tlio  lowor  of  whi.-h  ar.  -an.|-l,.n.-.  Ka-tuar.i  la' 
fonn.l  th.'  altitn.lp  to  in.-ri'ase  t.>  ah..ni  .Mm  |-,.,.t.  and  he  inl.T-  that  ih.' 
whf.le  thifktiess  of  the  sedimrntary  series  is  at  )ca.-t  2r.O  fe- 1,  inipl.vit,(r 
tlnit   till'  ilni., mil's   ar.'  ahmit    Hm   iV.t    in   lhi.';ni  --. 

On  111,'  south  si.l.'  of  th,'  valhv  ..f  ih.  .la.-kll-h  riv,  r.  jn-,  no,-,h 
of  th,'  CaMa.lian  Pa.'iH,'  -aihva.v.  h.  l,..,.  .1  a  -unilar  m.-k  ..x.-rivi,  e 
I'll  .loloii'it.'s  an.i  sMii<lstoM<'s.i 

Th.'   K.'W.-,iiawan   scri.-   in   th,.   |:la.-k   SiurL'.^.n   ha-in   ap|«.ar-   to 

"!'''*■  '1  »''<'ii>;li-iike  depn.Mon  l..t«,,.i,  two  ar,  a-  .  f  .\r.'lia'an  i-.H-k. 

-  th,.  ,Mi.'  f,,rming  the  uplift., I  plat, an  ,a-t  ,,f  il„  I'.la.'k  St,irK<-,  ii 
nvcr.  lla.  other  formiiiK  ii  plateau,  th,.  whol,.  ,.f  wlii.-h  lies  we-t  i.( 
th..  honmlary  of  the  map  sh.,  >.  Th,"  ..nl..,-  nf  -n,.  . -i,,,,.  a-  nearly 
.>.-  il  ,.iiii  I,"  detcrmincl,  an.i  th,.  pr,,l,al.l,.  lhi..k..,.-  of  ihe  various 
iiaiiih,  rs  ,,f  the  Serii-s,   iu  as,.<n.linjr  ..r,i,.r  i-  a-   folh.w- :    - 

l!ii-al  coiifrliua,  ral,. It,.,;   f,',  t 

<irits  and   saii,|s|oi:,- ] -()     n 

!>olomitic  slialo*  ) 

111         ..  ,      4(11)      " 

Dolomite-.  ...      I 
'  !'.',  k»,  -J-.t.  i,]K    Ci  tt*. 


TO 


fiKor.(K;ic.\i,  sriivi:v 


<'AN.\I>.V 


.    ""-  oiiH    th.'  u|»p,i-  i,a"nlM.rs  of  tlu'  sori.-s      Tl, 

'•'-t  M,lo  of  ,1,..  an.a  tl,o  li^rh,  „,i„„„.j  ^,,, 

''•Tk^  pivos  tho  sM<-ws.i„n  i-„r  tl 
!■  i!....-:      -At    th, 
l.vin 


On  ti 
lire  the  liijr|iejt  ,,{  ^^ 


''■  cu-t.rn  portion  ot  the  area  i 

".■  .'»■ .- :;;V :;,:,;;:;,  :^:' "■■'•'"'»"'  -  ■■ .» 

■-.....»..l'.,.  I..,,  .ml  „„  ,|,„  .|„,„,  „,  ,,^,    Xi,,i.„„.! 


Ai:K    AM)   ColiliKI.ATIoN, 


■■1    th,.    lorniia.i    aii.l    Triassi,-    „f    \-,v.,    ^„,,•        ., 

"-.'  i<  .    ■       ;    n     ""■  "•';?'••  '"'^^^^•'-  -  •"■*  ^^'ti^fi-i  that 


vvT  ^'J'"''  '"     l'"n.    f.   i;. ,,!,,„ 
AW.   I'art  A..  ,,a«,.   vwj,   190,: 


•r.il.i.     \,.. 


V,,I. 


I 


OlOI.uiiv    oi-    TlIK    Ml'IGON    liAhl.V 
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Xo  f..s..<ils  havo  a.s  yet  l.irii  r.i,.,rt.Ml  )■,■,,„,  tlio  ai-trict.  Tlio  urea 
cnvr  which  thosL.  r(x>k,s  arc-  louiul  is  v.ry  larg...  only  a  sumll  ir.wu.,n 
of  the  wholf  being  iuchuiea  v-ahin  tii..  limits  of  tlio  present  map  nn,l 
report,  ami  largvr  areul  studies  are  necessary  to  mahle  on,-  to  r.aeii 
any  satisfaetory  conelusion.  While  the  .series  i.as  heen  t,.nt.>tiv,ly 
pla.ecl  ill  the  Kewecnawan  in  eonformity  with  present  u-aife,  tjie 
writer  does  not  thereby  inten.l  to  imply  ihat  th,.  rork-  an^'pr,- 
Cambrian  in  aue.  If  the  term  is  int.Mi.lr,!  to  \k-  applied  only  to  tho-e 
ruek.s  «hieh  are  known  to  be  oMer  than  the  I'ots.iam,  it  is  a  mistake 
t;  extend  it  to  inelude  th-ife  uroups  tho  rorrelations  ..i  u|il,.;i  ..,;■  ^ 
I.n'sent  uncertain.   As  repanls  tho  XiniKon  scries,  no  rni.-i.,l  ovi  l.n-.- 

has  yet  been  addiiee.I  that  detinil.'Iy  estal>li.-hes  that  ibis  >,  i : i  :„..i- 

is  not  the  shoreward  end  of  a  series  of  sediments  repn-.nted  else- 
v.bere  by  rocks  of  a   similai    t>pc  am!  <'la.ssitie.l  as  early    I'.d;, ,,;,,,:,.. 

possibly  even  yonnjicr  than   the  I'otsdam.     The  pre^^n, f  a   hnL-o 

amount   of    ferric   oxide    fmrn    rbo    iron    ranj-vcs    mu-l    ha-..-    i;re:,:ly 

alfrcl  the  lif-  conditions  ab.,,-  ibi,  po,-t;,,„  ,,f  il 1,]  -borriino  i,, 

early  I'ala'ozoic  days,  ami  tl,.-  ;;p,.ar.  iil  ab-ence  of  f  ,,-ils  j-  ,,.,t  ;, 
-urprising  feature.  Take  away  tb-  ivd  oxide  of  in.n  fioni  all 
m-mbcrs  of  the  scrb-s,  and  they  w,,:dd  .-lo-ciy  resembj..  residua!,  of 
Ihr  P.lack  River  formation  found  in  many  pb,,.o-  al..n;r  ,|„.  ,,,],„,  ,-,;■ 
the  old  Palirozoic  shorelines  where  they  bord.r  the  :iii,-icnt   ery.-tai- 

lines.        This   s.>ries   of   rocks  al.so   ditf.  r-   -r.M'lv    (v ibc   !--|.:,.,; 

Ki'weenawan  a-  dcvelop.-d  at  Koweenauan  ,,,.i,.f  ;uid  -n  Nii.bipi- 
coten  island. 


V,,l. 


I 

J 


'•K<j!.<)i.r< 


M  I;VKV,    .  A.VAHA 


Ticw 


•III  T. 


*■   Til,    Sii|...,\    |!,,v|v  1. 


I'l^iiiim  Tio.\   ..|     I  UK 


iii^Pb. 


trap  -h,,.,,  p,^i;„„i„„„     \,     '    ";••"■'■•'■■'    '  '  '"■•g^-  "■•e...s  in  wl 
sheets.     A],.^  the  i  "  '"''"•''**^^  "■'*»>  '^-'^  t 

'-P--  ....,.,„,,,;,;;,', 'V"-''!''''"'    ■■-'"'•   K.ilw,„  line, 
AniiMiki,.  ..,,i„..,„:  , "T"""""  "'"'  ''"^  lvewc.„.wan  .- 

"^  ^-^'^  x.Pi. ti,i .:;;::;;:';:' '" "-'■"•  -  '^'- "« 


.""■''   "'"'   ""■  "•.■,ps   I,„,   ,1,^,,, 


^""""''-    "■'"■■•'■   "-    - -    -.-k^    .,f    ,l,l<    ..,,.. 


are   niinifrt 


li. '"I':  :rr!!';. '''■''!:-'•'  -■-•■-iue  topo..,p,,,  ,. en  aw 


I'a, 


■i'lc   <-i  thr  Canadian   j-ant,,.   r.|iKv,v   .v         ..  -'"  ' 

-'--.a..i,he  less  ...u-k.,,:.;;; ::::"'"'"  "''^'-^  »'-■'-' 

'■'■'■•-    I  i.n'tawal.ik   luiy.   ;,    ,,  „• 

"' '"  'l"-"iiph  tlie  >anio  -i„...t 

Thr  .i,..,.f.  „,,,,,  „;„„,,.  ^,^  _.,|^   ^^^_ 

.hi.'kii.jis    iutcr.-aliiti',!    ultli 

'    In    thli.    dl«»u«MI.H     ,,     1,-.^    I.  r 

-^  i^ir.iv    ;,j,<i    ,1..,^    '."    ■'    "!"    ►■M'n    f(iu,„     .•Kn(,l|,.,,»    ,„  ,     , 


tlie^     imrnfm 
I'K'tiire.-.juo  eanon   whic 


'""    •   ""  iii'T"  tlinn  SO  f,.pt  I'l 
-""l-<oM.s   .hal...   ,„.   .iolon,:.™,    o 


■-'.Ii.-Biu.    .,a,l    tii.-ir 


••KH.nnv    ,,y    ly.y    mimi.ON    1!AM.\  7.', 

L'sualLv  the  trap  .kits  ar-  >„„,l,v  l,„ri/„nt.l  »,„!  of  f-rrnt  .xltnl 
1!.  larpM  ,inpl.:  .■.,M!lnu„u>  ;„•. ,,.  .,,  n,r  .x,,|„r.l.  li,s  i„  ,h,.  U^i,, 
'I  I-akc  Nl|.i^;..ll.  .null,  „„.!  -,,Nil,u.-t  ..1  il,.-  l,,k,.  it-,  If.  N,,h,i,,| 
large  an,l  .mall  outj.vintr  ,ina.  ;,r..  f,.„M.|  all  ;,r..n,„l  th,.  -I,„r,.,  of  tlir 
Ink..  Mil. I  .-xtni,!  iic.rtli  li.vnii.l  tlio  lieijiht  cf  IhilI, 


•■^lalc  islands 

lillK     I"    lll.ilr 

'.V,   the   most 
Pas  in  whieh 
Bvery  salient 
h  these  trap 
xtonilin^r  for 
■fl.V  line,   the 
ennwan  and 
in  th<-  l.a-iin 
'nts  are  fre- 
B   numerous 
rroUy   upon 

n  alonp  the 

West   I^'ort 

'^iiy  moiin- 

{<w  i,f  the 

fC'i  hy  boat 

ie  \ipigon 

immense 

non   whieh 

1    riv  r.    is 

SO  feet  in 
oniiies,  or 
f  in  thiek- 
itigraphie 

"T    rn<sn. 


SOllir    il(.«. 

'1    hv    till. 


'■I.NhliAI.    I  1IM(M   11. u    ,,K     nil,    Mll.i;|s. 

TIm  -Im,.,-.  „l,i,.l,  -.u;.  uMially  „f  diiiha-.,  are  ..(  tw,  tv,„-,  i,.,ru- 
^n-  .,11.,  .,,,,1  ..Mppiiip  .h.el-.  Tlie  inlriiHV  -ill,  ,i,-e  widely  di«- 
tntnn.d  ■„  the  r.pioi,  alo.iK  «h-  11,,..  „f  the  Ca,,..!!.,,,  |.„.i,i,.  ..^jk^.j. 
«^}H-re  tl,..  K.w.Mnawa,,  .,..li„,e,it-  r.  a.li  tl„  ir  .r,.!.-,  ,1,  v..l,.pn,.„t 
\\ith,n  th.  i.,„„uh.riv.  of  li.e  n,ap  -he.  t  r|„.  .„,|.v  m,.l„i,l,t...l  >il|  that 
l.a-  I... -I,  ,„-,,d  l,y  the  writ.T  \<  l„„„,|  „,  ,||o  1„,,,,„„  „,•  ,,,j,  s;,,r,„.(. 
Kn.r   ::■.■.■..    M  ..„t    lu,.    ,„il,.-    u.-l    ,.,     |,in|„    Stiiii;,,,,,    U,k..      (),!„, 

';■'■"■'■• ^   ''""  '"">   '"•  ~il''  I'^'v,.  I„en  r.  |-..,r...|  to  in.-i.lenlly  when 

■K.T,h,np  th,    •li.tr,l,„ti f   Ih,    ,l„l„„n„..  ..„   ,1,..  .-„,„h„„.,   ,,„,,,„ 

^t  l.ak.-  .\ipi).'.i|i. 

<»n   l--h.t,-,..-k  p,.,t;m..,  I,.,„,.,,   |,,K„  ,|,„„^,|,  „,„,   ^,,,^,|_  I,, ,■,!,„ 

»■•--  .-n.i  ..•   tl„.  p,,,.,..  ..  ,„a,|  p,i....  ,ii,...,.„v  .„„,  „„   ,„,|„.,.  ,„^^^ 

■  MU-h;.-l„.t.  ll,er.,.-k  i^v.Tvtin..  ,.M,i,,.,I.|„„l,i,.  i„,-,„,  .„„, 
,-  m„...,.„,|  1,,  .,„.,«-.,,,<  ,„  ,i,i„  ,.,,„.,,,  ,,,„,,,  „^„  ,,„^.,,  ^^-j^  ^ 
P.nk  n.,„..rnl.  ,,i,,.,!v  ,,ii,,„.  „„i   |,„,k    (.M-,,,,.     ti,,.   „,,_,,, „,^      , 

l....k-.   «h.,.!,   probably   r.,„v...„t    ,h..   .,„|.   ,,'  ,.„1,„„„..      ,„    „    ,,,^^. 
I'laee.   small    Irajnnents  of   iu,r,|   .a.i.N.one   or   .piart.ite   «,.,- 


Iniyiiin   t,,  till.  -urt.HT,  ineh. 


Imiii, 


'11,1^     .„„.    l.KI-    .,v..|-    ,1    hl,l„||-..,l     .,|„„,.,. 

:'"'  '■"  ';;■"'•  "';■'  •"  '"^'  ^  ■••'  '^"■■^-  ti.us  .iio.vi„«  ,hat  i„-t 

"::!':':'-'■, '"^:   ^-l--;-'-— .     a   U.    mil..  aln,o.t  direwly 


Itll    ,.t     tin-    i-     !|„.    (    .   .\, 


•'I"  I-iilily.  ,vl,.r.   .l,.|,.,„it.-.  li,.  |...„.i,tli 
"I'l-r    -I...-I    ..f   .liaha.,     ,  .M,,,].    .o„th«M>-,i    Seve.al 


diuba-.-,  a,,, I   111;-   11 
mile-. 

S-,m,.  , oil,..  «,.-,,„■, i,i..  i,.  tl,..  vi,.i„i,y  ,.t  T.i  ;,,tan.  Mutr  bl,,,-!  . 
-    .1-   l...-al  tie.   ,,,   vvh,,.:,   .r..e„   ,|,,,o„,i,...   ,.0.,   ,,„,,,,,,,,,,,,,,  , 

.111,1    .ir,     ,.\.Tlaill    b.\-    .l!„,|f„.r.  ' 

''■•'''''''-•••-'; '1-  --•-  l-^l...nu,,.bl..,,,ri,,da,,yeon..l,,- 
-;■  .vide,,,.,.  ,„_enabl.  b„.  „.  d  .,.i,|,.  wheth- r  there  are  two  sheets 
^4  .r.p  a  ,„.  thts  .,11,1....  „..  of  Lake  Xipi.o,,  or  only  one,  Ifu^e 
ma.se.  ,.f  -e,i,.„e„ts  hav,  .,.,  „  tV,„n,l  with  th-  tiaps  above.  Lolow. 
■"-I  on  U,rh  .,.],..  sh,-«.„,  .,,:,.h,.,v..ly  ;„  .„..,.;,;,.  ;,,,„„,.,,  ,,^„,ji. 


J 


:i 


t.Klll.lH.K'AI.    M   |{\l;V,    LA.NAIIA 


ti•;ll^    lllilt    llli»lllt    iirciir    rl~'  will  !■.■.       In    tllcv'    other    liM';Ul'irs,    wlu'l 

KVci'  siiuill  areas  tlidUKli  iit  wi.l.ly  -.  purut.d  l...'iiliti.-,  bl.i.'U^ 
sedimi  !il»  liavc  ln'rn  t'liiinl  rfstiny  ..n  tniii-.  und  I'vcii  uifniii  .ivrrlu 
I'.v  tlntii,  11(1  tvidi'tiop  liii.>  Imcii  limiii!  l.i  -ln.w  tliMt  tlicSL'  hods  iiri-  ii 
ni.'rily  liirjfi'  blocks  tlontcd  ntV  into  lli.  ir:ip  t'roni  a  locidity  ii.>nr  tl 
eoiitiii't  lii'lwi'i'ii  (lie  Mdiiiirii!>  and  tli.'  tindcrl.vin!.'  Andia'aii.  / 
will  1>«>  shown  in  th"  -uh.-eiin, nt  di~ciH-ion.  it  hapMcn-  that  nil  tin  ■ 
arpii-i  n'forrcd  to.  tondthfr  with  tho  trap  sliout-t  that  o'cur  Imto,  :ii 
(lo-cly  as«oi-iatcd  with  an  area  wliorc  an  am-icnt  ridiic  of  <Tystal!ii 
roi'k-,  llMid<i<d  hy  soilinwiits,  was  burii'd  hrnuath  trap  -lii<t-;  fr^i; 
nuMits  of  thr  :-(diiniiitary  \,(^^U  «,-,v  lloalf.l  otV  I'roni  tlii'  ridtjf  an 
Mow  >tand  at  varioii,  anulrs  in  tlio  trap.  Tho  lattor  aUo  r.-sts  hot 
i.p..n  tho  iTy-talliiio  roi'k^  a!id  ii|>m  iindi-itiir'oi'd  portions  of  tli 
'•  diiMi  nts  ii-  ui'll. 

Thr  s<vond  lyp.  ,f  ,,  ,,,  ,ii,.,.t,  ,1,,.  rappinfr  ^hr.t.  o,viir<  timrl, 
•  •\'rywhiTo  at  ihr  Minin.,;  of  the  Io.mI  ^trati^rraphic  .■oliinin.  Ii 
>.Mric'  la-c-  thr-r  iiro  iiii.l..4l,t.,lly  n-!nnant<  of  hfoolitio  sills  fron 
whirl,  il,,.  rov.r  ha-  lu,,,  r-n.-vrd.  As  ha-  h.  m  p,,intr.l  out  b; 
Insail,'  many  of  th,.  rhaia,.t..rl>li,'  nit'.^ndi!:r  ,;,!«,.-  of  this  distri." 
:'•■■'■  dllr  to  Ihr  n  Mioval  of  |h.  thin  rdLrr>  of  lh,-r  -ilN  by  rro-iiai.  ;;n. 
M  th-  pr.xrvalion  ■•(  lar^r  ma-sos  of  .srdini.'nl-  iindrr  the  thiekc-i 
I  -rtion  of  thr  -ill.  In  thr  i:rratrr  number  of  ea-r-  no;hlnjr  i.  ;,,,,,» i 
•lirrrtj.,  nbriit  thr  rh-irarier  of  the  npprr  surfaro  of  the  trap  sh.vt 
■ii"l  Ihm-  an  r.a-..,,-  f,,r  I.  lievin-  llnii  ia;inv  ,,f  thr  rappinir  -la,  t^ 
n.ay  ha\r  birn  -iirfarr  l|..w-. 

In  addilion  lo  di.iba-r  I,,  ihr  f,.,-,,!  ,.f  .:j„-,.u.  loimeroa^  dihrs  of 
thr  -^aiae  rork.  a  frw  of  larijr  -i/e.  ha-  l.r.n  „,,„.,i  ,n  varim-  lo,.ali- 
lir-,  iK,rlM.„!,,rly  In  thr  Xipii^a,  ba-in.  It  ha-  n,,t  brrn  laM^.-arv  to 
■■rii-iorr  ll:r-r  -.^arat  !y  fr,.n  -.u,-  h,,  ,-.  b.^.-e,  ,  ■  far  a^  thev  have 
hrrn  .-.xanu,,^  1.  th,.  rork-.  are  idrnPr,-,!,  ll  ,.,,.,  be  n..lr,l  that  nianv 
o(   the    remnants    of   rappin-   -hr.-t-    have   hr,  n    mistaken    for   Inure 

'I'i-'-.   and    thai    in    many    in-ia.ir,-   li y\.h;u;-    is   hlrkin-   to   show 

whrthrr  a  f^iun   ma-,   l-   a   dio-  „r   a   -h,,t.      A-   a   -ennal   ndr  no 

'^''";    ^'■■"''-    '"■"     •■■^"■■1    '"     • '■ ■•■•I    rr-i,|,,n.    -landing    a!    any 

liotieealdo  elevation  ab..vr  the  -nrrMindiny-  r...-k-. 


ri.riai(.nu'iiv  or   i  :ii   timps. 
Tl...  rork.  are  all   dark   ,...|oar,d,   o-„ally  u'neni-hd.lark   .,r  blaek. 
h'eaii-r    of    th„    pre.enrp    of    manv    dark    <illeat -s     and     mairnrtite. 
'  liiuall.   12. 
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I.'"m1I.v  il.rn.  .;r,-  ,uva~  ,,U,t.  th,-  pr.s,.„oo  „f  nuiM.Tn,-  Miiall  |Mr- 
phyr.t^,-  ..,-v.tal.  .,f  |,l„«,„.-Ia-,  ffivp  th..  ro.k  a  i.'.vvi-i,  tn:t  ;  ll,o 
Knr„  tinl-  „f  -„rla,v  .-xipm,,,.-.  -  are  ,m,ho.1  l.y  s,  ,-..n.la.v  ,.l,I,,ri.,.  „r 
S('r|H-iitiiic. 

Im  trMiin-  il,..y  vary  tVmi  modiuin  t)  ,-..iir.,.:    u>nanv  it  is  ,,  ,.rly 

un,t..n»   thn..,«ii..ut   tl,..  ,hi,.K,u>s  of  tlir  ul.„l..  .h,vt.  oNeopt  ol .„ 

til  iM-al  ;,„.|  upiKi-  ,s.,it;„-i..  ..v,.n  Ml„.n  tl,  ■  -luvis  arc  scvrral 
h<:wkr,l    f.v,    i„    thi.knr.-.    A-   a   Hi^wrA   ml.-   tla-  .Tv.tal.   of   iiMI- 

'"'"•''  '"■'"  '■''-  '••"•'■'>'  ''■>:' I   -"  i"  l---M«th;  mor.  f.v.|,i..|.tly  thov  are 

-laall::-.     (1,.-,.   t..   ll,,.   .-..n-a.-ts   wi,l,    tli,.   earlier   i k^    l|,e   ,lial.a>c 

..-..ally  l.e,..ui,.s  very  H„e  t.xtMr,,!  nn.l  „f  a  p.,a,rai  l,a-altie  oppear- 
■■'<:■■.:  (leeaMoMally  tl,e  t-xturo  may  I,>....|ly  l.eeu.ne  very  euar.,-; 
l.TMliyritie   olivin,-   erv.tal.    over   an    iii,.ii    aep.ss   uvre    fo-ni.l    in     , 

""•'"    ' '"""'   "*■   ■''■■''•^'■''    -""'   "f   the   por.a^'o   lea.liiiK'  east   fro,,, 

S..eke.-  lake,  in  the  \Vi,„liir„kan  re:,ie„.  Lnrjre  ,K,ikiliti,-  atijrife 
eiysta:>  are  f..tiii.l  in  many  phfes,  aii.l  in  wenth.  riiii?  they  cniise  the 
f.M-ir.aiien  of  a  eharaeirrl-tie  cravel  of  nearly  splieri.Mlpebbl.'s  J" 
ill  cliiii'iet'r.  i.r  -:i,allrr. 

!>ial..i-r    i-   ^.^    f,,,-   the   most    al.im.laiit    ruck;     nliviiie   .liaha<,.    i- 


I'le  llicliti'     l'..!ii,.| 


HI   lai'ire  area-;,  ami  it  -eeiii-J  pnii.ahh'  th.it  th.-e  ar- 


l>uf  tw-,  of  the  many  iihaseg  of  tho  same  mek.  Stniettirally  it  mav 
p.i,-  li-,.,„  .,  ,yp;,.al  ,iia!.a-.  the  prevailii,!;  r.-.^k.  to  a  eoar^e  cahhrn. 
-r   L,al!y   ,„   „    ,i,„ -ra:,..!    porphyri...      Th,     .o.-k-    ::,-..    invariahlv 

hojocry^taljiiie  1  never  aiiiyir.lal^iiial. 

Ail  the  ti.ip.  ,o,!taiu  a  li.Ji!  l,r,,«-ii  aii^-  .■  1„  ,.,,„m,!.  raM 
•ni.-.n.t.  ami  ;.  pla^ioelaso  m.t  v,  ,y  rj.-h  in  li,„,,  ami  all  eo.'.i'ai,, 
!ii.i:;n.  III,.  i,n|  i,,  var;.  inpr  am.iiint.  an, I  usually  a  litth'  ],yrife.  In 
aim., -I  all  ea--.  t!i,.  r,..k^  exhihit  th..  typieal  npliiti,'  -trueture  ,.( 
■ii.MMM..  th,.  ant,  n.,,rpl,i,.  fehNp.r-  ,,ri,.,i  heins  ..omphl,  ly  inelu,!,.,] 
With. 11  the  an;fih.  ..;■  matnief  ite.  lij.iii...  fp.,|.,,eMtly  n.  ,r,.  or  1  ,. 
alter.-.i    1,,  ,.hl,,ri|..    i,   pn  s,.„t   in   all   -pr.-imen-^.      Many   .,l'   ii,e  ,|ia- 

''•'"■•    '■''"    "livi'ie.    usually    nmre    ,,r    l,.ss    i,|t,.re,l    to    -rp.  mine. 

An.,n-  th,.  ..lixin.  .liaha^es  several  spe,.i,„,„s  \y,u-  t..m>.\  «hi,.,i 
"  "'■''"  '"  ."Miti.ii  t,,  the  n,,rni.,l  l,r,,".  i,  aii;iit,'.  a  p.  .•:i!i:,r  l.r-.,  ni-l. 
anirite  that.  hetw.  ei,  orosse.l  nieols,  cxliihits  a  texlnre  comparaMo 
to  tl„.  mier,.p  irmatili.'  inlerL'nnvtli  ,.f  <piart/  am]  f,  l,U],:ir.  In  tliN 
'■a~,-  ihe  sti-net.ire  i-  ,!;ie  t,.  an  inl,  r-n,wlli  of  an-it..  :,n.|  a  rh,.ml,i.-. 
pyr.ixen,..  The  latter  is  intert.'i.oun  jiaral!,.!  Pi  tlie  prisinatie  fae,.", 
el  th,>  aiipite.  ea,.h  mineral  i  \t iiifjni-hin-  |,y  itself  wiieii  rotate.i  in 
I,iari,'...|  liLrht.     It   i-   int,.r,.-tine   p,  n,,t..  that   uhen   the  ma-nia  was 


ro 
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M,ft,..,e„tl.v  ri.-h  i ^, i..  ,„  ^i„.  ,i.^  ,.,  ^,i^.i,,^    .^  ^^j   ^,_^^ 

t'Mi..  pHvo  ri...  fo  thi.  i,M,.r>:r.m.l,  „f  ,|„.  t«o  ,>.vr.,xoMc...     Thi,  ,. 
t..rth<n..  »u»r,i...  »..o..i.t..,i  uitl.  M.,r,„..l  l.ro«„  ..ugito  and  oli 

";:   '"" '    7-'' "■'   •"■  '""•■"«'   from   the   lower,   an.l   prol 

-.r.  s  ......   ..,    I,,,.,,   v,.U,t  Uy  o„   ]iU,rk  SturK......   lak. I 

N-l.tn.k     ,H.rh„.,      .\ll     -p,...i„K.n.    ..v.„„iM,..|     „ ,|„.     ,■„„ 

!•  "t'.au  south  of  Uko  \ipi^.n„  „n,I  e„.t  of  Hl.,..k  Stnr^oon  l„ki 
•  !.*....•  Ir,^  -linhnMJS  ..,,,1  .■ont„i„  o„l.v  ,|,.  „.,,,„„|  ,,r„„„   ^..^j, 

-TRK  i.Hi:  XM,  \m:viiiii,in..  hk  iiiK  i.iaihm:. 
Tlu-  .l.v,.l..p„„.„t  ^..-  ,l,r,^.  „r  ,„ore  .y^tcns  of  joint  pluncs 
HMm,l,ly    ..,„...„„  ,.t    „„    the    >h,i„kuKO    of   the    igneous    roc^k    w 
oool.ng.   i,..,   ,...n.l..r...l   ,hr   r..ck   pu,  .i..ularl.v  subject  to  a.tack   f, 
-o.,v..   .„.uu.     Two  ,.(   „,..   ,hnx.  ,,„..„.  of  joint   fractures 
verncl.  or  n-arl.v  .o,  „„,l  i,„,,.e,.t  each  other  at  an  angle  gcncr 
^on..  «  ..t  ,.r.  ate..-   than   a   ri^ht  angle.     The   thinl  .y.,e„>   is  so, 
tmu-s  homon.a  .  w.t  more  fr..„„n.I.v  it  is  incline.l.  .omrtime«  e 
".   a     "Kh   angl..      Wl,er..   ,hc   vertical   j„i,„i„g   ,jM,n.   i.    well 
^<■1„,K■,1.  ,.l,tf  t,  .„;.  often  po-.ess  a  columnar  structure.     When 
th.nl  .,>ten,  of  jointing  U  well  ,IeveIo,«.l  the  e.l,..s  .,f  ,hp  ,,,.,.  ,,,, 
olten    simulate   l.e.l.led   sedimentary    rocks,   or   sections   of    the   c 
iront  may  resend.lo  an  ancient  wall,  particularly  when  the  horizon 
.....nts   are  son.ewhat   elo-er   -paced  than   the  vertical  ones,   and   . 
rocks  are  weathere.l  ~llgh,|y  along  ,l,o  j„int  plane. 

Occa<ionally    there    are    ana.    where    tie.    jointing    is    .pheroi, 
rather  than  rhombohedral.  but  these  are  usually  sn.alf  and  th    m 
J.un.,n«  even  >„  these  area,  is  rhombohedral.     I„  „,e  vicini.y  ,.f 
^rna  1    .nt.cl.nal    arches   developed    in    the    un.!e,-lvi,.,   ,,u,Lies 

-,ke  p..,nt.  the  jo.nt.ng  in  the  diabase  i,..n,e,n,.<  :v  above  the  arch 
1.-  hcen  .0  n,odifie.l  .bat  the  relative  amusement  of  the  blocl 
M.ggests  an  art.fJcal  nrch  ove.  ,he  anticline.  One  s-.-t  of  join 
.•orresp„ud.ng  to  one  of  the  vesical  =y<,ems  of  joints  in  the  saJ 
cct  ...  .,n,e  .stance  fron.  the  arches,  has  become  radial  from  tl 
ax.s  of    he  „r..h.  whde  the  h.ri.ontal  joint  system  is  represented 

curved  syst^m  of  joints  .ppro.imately  concen.rio  with  the  cu  v 
ef  the  arches  of  the  anticlines. 

Krosion    processes,    and    more    particularly    fro-t    acti„n.    displa. 
thc^e  jcnt  block.,  even  those  ef  very  large  si..     Manv  of  the'r 
sheets  ,re  also  underlain  by  soft  and  .a.ily  rr^^.d  rock  .    A    a  c  . 
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>f'i(iii.''-  llir  f.l«' -  I.!    Ill,    trii|i  -I...  I,   |ir, -,  •  t    .i,.|i  iii.ic    ■■•■111.'  ililT* 
vritll     il     |i"rl|iii>-C"!i|Milliir    -Iniitiiro.    ;llii|    :ili     I   lilll'^-:      III     I-    '   ■         i,^.' 

iiiiuiihir  liloi'k-  lit'  llll'  I'ii-i  . 

(  'ri  till"  lijiliilMl-  villi'  llll  I  r  I-  III.  u  y.  I.il  imi  ll  .  »iii  In.  .  i-  ..:  |..ii 
cin  .,  ,|  wilh  fruiiiiii'iii-  ,,(■  iii'i,'  -r  If--  -plirrii-nl  -lull-  ur  pl.ili'A  ■){ 
iliali.i-'-,  iliipni'il  utt  lliriiui;li  tlii'  ult.rii.il  '  i'S|iiiii-iii|i  iiml  i-.uilra<-liiii, 
liriMiKiit  iilM.iit  liv  tlif  i.iiifr:i-t  Iwlwi'.'ii  llii-  iliiv  ainl  iii({lit  I.  iiip.rj- 
ture-i. 

Will  ri'  the  rock"  urc  ki-pl  ;  .i-t  liy  u  m">-  i-uvit.  rliomiiMl  •t.ilii- 
tlou  |)lii>-  .111  iiii|><ii'l{iiit  I'liti  ill  ill' ir  ili-iiil.'i{iiiil.)ii,  iiuil  i>!ii 
HJii.'iuti'il  -iirfare*  nrc  iHUallv  fouiiil  tn  liuvr  In  r.iiiif  riughfiii-il  iiiid 
I  i.i  Tiimili'.l.  Ill  till'  liili-r  ■■liiiii'-  .if  vM'iitliiTiiijr  llic  r.K'k-  Lmik  .1  ?i 
itit.i  n  ni-ty  crnvi'l.  In  inniiy  pi  i' •■-  lii'  pri'-i-iici'  of  tlio  p<iikilitii' 
liiiL'iti'  i"-\-tiiU  liivi'-  ti-i'  |..  il  pcriili.ir  l.r.HMilsli  irr,iv.'l  >■  'ii-l-tiiu  .■' 
ncarlv  spticrii-nl  pfMili-  i,f  vnrlmi-  -i/i'".  Imf  rnrily  iiiori>  tliiin  \" 
ill  ilia  meter. 


IIIIKMS    UK  Tin     1IMI'   sill  I   I-, 

Earlier  Vieiis.  The  earlier  stinlL-iit-'  of  tli"  .iiitrii-l  r.  j;ir.!..| 
flic«i'  iliiiliii-^f  slii'ct-.  in  wliiili-  or  in  piift,  iii  MiLanic  llmv,  tin  l.i'.v  r 
an.j  ill MiiT  ^lii'i  N  Ih'Iiiji  ei).i^i(lcrri|  n-  ('iintfiiiiioniiif'iiis  wiili  tii.> 
Milinii  1  .ry  rock-  with  which  tin  y  nii'  ;i--irt'i:it('il,  whili'  th<>  ripping 
sii -it  wii-  .|i'-i(riiiiU',|  llio  '  Crowiiiiitf  ovcrtl.iw"  hy  Sir  \Villi;iiii  l,.i(ji  i, 

/,'('•■.•    Vii'ir.i.      I.:it,i-    u,,rk    l.v    Iiiirall'    n\i.\     !,.nv-.)i,-    In-  .,. 

balli.l   tlii'-c  i.l.n-.  nii  i   ilu'  \\,-.\    >..  a.JMiiriiiily  m'I   f.'iili  hy   I.:i,-.iii 

has  CDinr  to  in-  trcnii- illy  aeoepliil.      [.aw-inn'.-i  tlie-is  i-:  — 

'  TUiTc  !iri>   II. I  ruiili'iiipunin' "IK  voli'Biiii    r.x'k-   in  tin-  Aiiiiiiiki.' ' 
'  N'ono  (if  till    I  rap  ~liiot-   ;i     .-'iai.'il  with   thr   Aiiiinikio.  wIh-iIit 

of  the  natur.'  i.f  ••lap-"  .ir  iiil.r.'.ila!..!  ^h.'i't-,  i-  a  v.ih'Miiic  tiow." 
rh"-('   trap   -Ih'i't-    ari'   till    iiitni-i\i'   in    llirir  iiri^in.   a'lil   ar^    "if 

the  nature  (if  laciMlitje  sill-.' 

I..IW-I1II    fiiiila-r    -iiiiiiiiari/.  -    ll.i     .l.it. .'.hi.'li    li,.    fi.iin.i-    llii'<i> 

tli.'-i  -   ill  llll.   r..!l.uvii):.-    ■'atcint'iit    I  p.  41^: 

•|.  Till'  tr,.''  -lii'it-  a--in-i.ili  ll  villi  ill.-  .\iiiiiiikli-  -Irala  arc  n  .t 
vuli'atiic  fjow'i.  i  leau-e  of  the  e  niiliiiintiiin  of  the  followintf  facts: — 


(1)   Thev 


'-'  ■    .:!i.l-.   IP. I    a    xerie-  of  ovcrlappirg 


I  liiitiill.  12.   .ip     i:.   ii;.  7'»,  ■<•■■    'H» 
■-'  r.mv.i..  !:(.  ]<    ■.'■•  . 
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'(•2',  'Thiy  iin  lliit  uiii,  liiiit'nrni  tliickiicsr  over  more  than  100 
sqiinrc  milc^  in  oxtorit,  nn<!  \>lierc  inclined,  the  dip  is  dtie  essentially 
t(i  faiilliiii;  all  1  tilliui;. 

•(.'!.'   'I'hi  IV  iiri'  IK,  pyriirl.i-ti.'  iv.,.l;,  ii-M,riiiti-.l  with  tlicin. 

'  (4;   'I'liry  arc  nvvcr  p!a>-y. 

'  (.5)   Tiny  arc  never  aiiiyfjilaloiiial. 

'  (6)  Tlicy  cxiiiliit  no  lluw  structure. 

'  (7)  They  have  no  ropy  or  wrinkled  surface. 

'  (8)  They  lave  no  lava  hreccin  associated  with  them. 

'  (!))  They  came  in  cciitaet  witli  the  slates  after  th  latter  were 
hard  and  brittle  and  had  acquired  their  clc!ivn<T(. ;  yet  they  never 
repose  upon  a  surface  which  has  l.ren  exposed  to  sulaerial  weather- 
ing. 

'II.  They  arc  intru-^ivc  -ills  hecause  of  the  combination  of  the 
following  facts: — 

•  (1)  They  are  strictly  analogous  tn  the  great  ilikes  of  the  region. 
(a)  In  their  general  r.'Iatioiis  to  the  adjacent  rocks,  and  in  their 
field  aspect.  0>)  In  that  b..t)i  the  upper  and  lower  sides  of  the  sheets 
have  the  I'acics  ,,*  a  dense  aplmnitic  rock,  which  grades  tcw^rds  the 
middle  ir.?o  a  coarsely  crysvalline  rock. 

'  (2)  Tiny  liave  jiractically  a  unilorra  thickness  over  large  areas. 
"(3)   Tile  columnar  structure  extends  from  the  lower  surface  to 
the  upper  surface,  u<  it  do:  s  frnm  wall  to  wall  in  dikes. 

•  (4)  They  intersected  strata  above  and  below  them  after  the 
latter  had  been  hanl  and  brittle. 

'  (5)   They  may  be  observed  in  direct  continuity  with  dikes. 

'  (G)  They  pass  from  one  horizon  to  another. 

'  (7)  The  bottom  of  the  sedimentary  strata  above  them,  wherever 
it  is  observable,  is  a  freshly  ruptured  surface. 

'  (S)  Apophyses  of  the  trap  pass  from  the  main  sheet  into  cracks 
of  the  slate  above  and  below. 

'  (0)  The  trap  sheets,  particularly  at  the  upper  contact,  hold 
inclu'icd  fragnunts  of  the  laerlying  slates. 

'  (10,>  They  locally  alter  the  -lates  above  and  below  them.' 

For  pu-poses  of  discussion  the  diabase  sheets  may  be  divided  into 
two  preat  groups:  that  group  of  sheets  where  both  the  upper  and 
the  lower  stirfaees  are  known,  or  where  their  character  can  be  readily 


(.ii.r.uov  OK  Tin:   MPii^oN"  n.vsix 


TO 


iiit'irr((l,  ni;il  n  pi, .up  .•MiiM-tinir  d  iill  tlio-e  ^il^l•t■;  wluve  iindor 
s-iirtacc  only  i-  kipiwn~lli.'  prcui  vliich  forms  ilr  various  topogra- 
jilii''  •  (Mp- ■  tlir..ii).'l;.iiit  the  whcli-  rcf;i"ii. 

With  rctirciicu  t(i  the  lir-l  pruip,  tli<-  rl^crvntii.us  of  tlii'  writ-T 
(•  ■ii(liul(<l  uvtr  a  wider  srca,  ctiipliatically  confirm  Lnw.son's  coiiclu- 
-i"!i^  ii>  f.utliiif,!  alioM'.  Willi  iclVrcuci.'  to  ilir  i-appiiif:  shcct><,  tlie 
ui-itir"-  ■.|,.,.rvalioii~  arc  in  ac'c(.r.!  with  I,au:-i.n  >o  far  as  the  areas 
t.\auiin,.l  1..V  lioth  are  coiiecnied.  hut  data  ohtaitied  largely  in  the 
ha-iu  ot  !,;:k.-  Xipipon.  lead  him  to  make  a  somewhat  ditfereiU  iii- 
t.rpn  t.iiinii  oi'  fii.-t-  nrordod  l,v-  Law^oii  and  hy  himself,  and  to 
d:lo  n  lit  riiiiclii^-ioii<. 

>'roy„  01  U,r  Dlyca-^sioi,  in  //i^  Report— J\n.  writer  wi>iies  to 
centiiie  th"  present  di-eussion  whdlly  to  the  consideratiDri  of  the 
nature  of  the  relations  which  now  exist,  and  pos-.ildy  formerly  ex- 
isted, letweeii  that  group  of  siiec  ts  of  diahase  which  now  form  tlic 
'eap>  and  the  underlyiuj;  rocks.  So  far  as  all  other  inass.s  of 
diahase  within  tiie  area  are  eoneerned,  his  ohservations  contirm  in 
every  respect  those  of  Lawson.  llence  that  there  is  a  proup  of  dia- 
base sheets  in  tliis  region  which  are  not  volcanic  llow>,  h,it  which 
are  intrusive  sills  of  a  laceolitic  typa,  is  consich'red  tj  have  hccn 
established,  and  is  not  a  subject  of  discus-ion  in  tiiis  rijiort. 

Chnracter  of  the  Flow-— accepted  Data  and  f '.mcluMons. -With 
refcrenc;!  to  the  -caps.'  it  must  he  recognized  at  the  out.-et  that  only 
contact  surface.>  at  the  bases  of  the  slieets  can  be  studied.  Th<>  char- 
acter of  tho  uppiT  Mirface-  and  the  nature  of  the  contact-,  if  any, 
can  be  a  matter  of  inference  only.  IVssibly  a  few  of  the  'caps' 
belong  to  the  tirst  great  group  of  sheets  in  which  the  charact<r  of 
the  upper  surface  can  be  directly  inferred  from  evidence  available. 
The  gre-ter  number  of  caps  exhibit  no  direct  evidencP  as  to  the 
character  of  their  upper  si'.rface,  and  it  is  with  these  that  the  present 
discussion  deals. 

Negatively  they  exhibit  none  of  those  characteri.stics  which  are 
usually  associated  with  volcanic  flows— there  are  no  pyrocdastics, 
they  are  never  either  glassy  or  amygdaloidal,  never  exhibit  ropy  or 
wrinkled  surfaces,  have  no  associated  lava  breccias,  and  the  nature 
of  the  contact  with  the  underlying  rocks  shows  that  the  latter  were 
hard  and  brittle  before  the  traps  came  into  the  area.  So  far  as 
negative  evidence  is  concerned,  they  exhibit  none  of  those  features 
which  are  ustially  considered  as  characteristic  -f  volcanic  flows 
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lOM.  ,.  onllo,!  Black  Sfrgeon  bay.     The  south 


I 


Twh,    ..I      |HiH~K    T..I KMHi. 


I'l  u^ 


'■"'"'""■"  'li^'l'.i-rli(f,  ,,„  t|„.    I  ,„ 


I'l.  \  1 1    \  I 


i;i,s.,,  s„       '" '''''~"  l''""^"- ■   'i-a,  il„  ,,,u,i,  ,.,„|  „f  ii.ni.  !<  l,.k,.. 


'I 


!| 


n 


u 


(iKOI.OOV    OK    TIIK    MIM(,0\     llAsix 


>«1 
Shore  ,,f  thi.  latter  Lay  i-:  1„„„.,,.„|  ,,,  „  ,„■,,,,  |,,,.,f_  „„.  ^_.|..,.  , 

■vr    .'«'    t,rt.      In    ,|,„    n.rrou-    l„,v,,...„    K,.!vi„    l,.v    ,,,l     I!    ,. 

Murgeon  bay    a  li.tle  „.„re  than  halt  a  .nil..   ,,.„„,  „„.  ,,„,  ,„.„,:; 

bluff.  ■.  a  small  ..land  known  „.  Cnei..  i.Ia„,|.  the  l.-.l-n.-k  ox,, 1 

e.ng  ,u,..      Betw,...„  thi.  islan,!  and  .ho  bluff,  so„ndi„«s  ,L  a 

.iepth  o     ««  fee,      The  entire  hh.ff.  ,„  „„.  .,„,„,i,.  is  dial.,',  and 

the   h,gl,e.t   part   he.   back   fro.n   the   elitfed    fr„„t    .,(  ,|,,.   bln.f    ,:;.,-. 

feet)  about  half  a  mile,  and  stands  about  050  foot  above  the  lake 

At  three  point,  on  the  faee  „f  this  l,lnff  „n,.-es  „f  ..,„dst„n,. w 

amo.t  c,uart..te.  are  found  in  tl ,-  .liaba,..  At  lea.,  one  .,f  ,he..  i. 
about  :...  feet  ,n  thickness  „n,l  „ands  nearly  vertieal.  Al,„nt  ,wo 
and  «  half  m.les  we.t  of  (Jneis.  inland,  at  the  f„„t  of  ,!„,  l,|„ff 
arj.,,her  mass  of  gneiss  outcrops,  ri^ins  at  least  150  feet  above  th,: 

ake.  and  .s  capped  by  the  same  trap  sheet.     Four  n.iles  south  of 

d.r«.„on.  w,th  varied  expression,  at  times  partly  cvered  with  either 
sedm>ents  or  diabase,  or  by  both,  for  a  distan.v  of  twentv  n.iles 
where  it  jo.ns  the  large  area  of  AreLvan  rooks  lyin^  east  /.f  liiaok 
Sturgeon  river.  The  two  sn.all  exp,  ,„r,.s  „f  ^,,1--  ..„  ,t  Tehia.an.. 
bluff  are  topographically  at  a  lower  level  than  the  main  area  to  the 
sou  h,  a,Kl  the  second  one  nof^l  pruhahly  represents  the  tip  of  the 
north  end  of  a  long  ridge  of  Archaean  roeks. 

Following  the  face  of  the  bluff  south  to  the  narrows  leading  ,o 
he  portage  on  the  way  to  Black  Sturgeon  lake,  there  is  a  large  t^ass 
of  sandnone  tn  the  H.'abaso  just  cast  of  the  narrows.    This  ..ndstone 
has  a  d.p  of  about  S0^  and  is  probably  an  inclusion  in  the  llttr 

Four  iniles  south  of  the  bluff,  and  about  one  mile  east  of  Black 
Sturgeon    aKe,   there  is   a  large  area  of  sedin.en.s   re„ln.  din.tlv 

upon  the  Archa-an.  the  actual  contact  with  the  h,wer  l,a. U  heinL' 

exposed.    About  two  niles   inland   the  diabase  overlies  these  bed. 
It  .8  not  known  whether  there  are  any  sheets  of  diabase  intrusive  in 

ese  beds.     East  of  the  south  end  of  Black  Stur.e„n  lake  the  san 
sheet  of  diabase  rests  directly  up.in  Keowutin  r^-ks 

Hence  in  the  vicinity  of  Black  Stur.-eon  bay  and  Black  Sturgeon 
lake,  we  find  the  upper  diabase  sheet  resting  directly  upon  Anlaean 
gneisses  and  granites,  Keewatin  schist.s.  and  Kewoenawan  san,|s,„nes 
nnd  dolomites,  (at  Magee  lake)  five  different  types  of  rocks  belon.nn.^ 
to  three  forrr.ntions.  and  in  addition  there  are  son.e  incinsi„„s  „f 
sandstones  in  the  diabase,  standing  in  various  attitudes  fron.  uearlv 
horizontal  to  almost  vertical. 
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.me  liivcr  6Vrtf...-Thc.  ,n.,i„   Mrran.   running-  ^o„th,..       fr, 
li  «.k  .S,urK..„  river  i,  .,...  riv.  .f  t,,.  .„,....  „,„   .l;     .,,;„.  L^ 

K.  v..Hu..va..  ,andst,m,.s  .,,,,1  .l..l„.,.it,.s   .1,..  str  „a   having  V.t 
— ly  .„„.     On  ,1...  ...,nh..a.t  .,,.  .,  ,„..  lowla....  i.  ^ X,Z 


Vh..  -J.     Secti,, 


Th.'  jinihl.-  ,.f  the  Htrt-iUii  Ih^I  i»  s|„,wii  at  -. 

nroa  of  Arduran  ol.lla.ul.  Thr  cu^ta  rises  abo„t  300  feet  or  ,non 
abn^^  the  r.ver.  and  ir,  plao.s  it  is  ,.„p,„.l  by  r,.,„no„fs  of  .Iinl,as< 
slHet..  At  one  point  i„  tho  rivor  be.1  then,  is  nUo  an  citerop  ol 
>l.n  .ns...  but  tho  nla.ion,  of  this  isolate.!  „,„s,  to  the  Burro„n,lin, 
r(K.ks  ar..  unknown.  The  esoarpnicnt  which  forms  the  clge  of  the 
<•"-(„  ean  bo  traocl  fron.  just  above  the  Canadian  Paoifio  Railway 
bndpe  to  a  p,„„t  so.ne  fifteen  n.ile.  west  of  the  south  end  of  Lake 
-N.p.Kon.  where  it  tern,inute..  Ontlyinj,  remnants  of  tho  sediments 
are  known  ,n  several  lo.'alities  still  farther  northwest 

About  ten  tnile.  sonthw-t  of  Bh.ek  Sturgeon  lake,  the  Sprue,. 
nver.  an  important  tributary,  tlows  down  the  fne,.  of  the  escarpment 
through  a  ..or^e  „,t  ,n  diabase,  and  eventually  it  reaches  Blaek 
Sturgeon  lake.     Above  the  ^or^e  the  river  flows  in  a  channel  cutin 

ment  i; 
sheets,     -i, 
sedimei 
stream  in  i 


-lom.tes.    On  approaching  the  edjre  of  the  escarp- 

tc-way  forme,l  by  the  edges  of  one  of  the  diabase 

■       nses  fully  ar-O  feet  above  the  upper  surface  of  the 

-n  the  upper  part  of  the  channel  is  r-arved.     The 

ng  throuph  the  porpo  cascades  and  falls  .,ver  diabase 

^ear  th  ■  foot  of  the  principal  falls,  about  90  feet  below  the  level  of 

he   rucr   above  the   gorge,  greenish  dolomites   are  exposed   in    the 

bottom  of  the  channel,  and  the  sides  are  bor.lered  b^  diabase.    Down 

stream  about  two  miles  from  the  head  of  the  gorge,  and  probably 
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'.'7'"';'"  ^•'""""•'   -   '"•■""  ■!  -    l-la...      X,„„..r X „n.;  , 

;"•;',  '■7-7 :'- "-"  •""•  >" k  s„..,„, ,.. ;:,. 

KnM,M,l  ,s  .,„n,c.,|iu...|y  u.wl.rl.iM  l,y  -li.lu....  tl,i,  r.-,,,,,,  i,.  „„„  ,„. 
.s.ur..o„l„k..  ..,,,„.,„„  „,,„  „,,„,  ,.„.. „^,,,      .,      _._  •  ^ 

'"  •  ."'""^^  '"7''"'"''  ""-  '•''^-'"  "f  th..  ..„.M..  ,l,.s ,.  it.  fr„„t.  an, 

fcTouncl.  ami  probabl.v  ,.,  f.r  ....  ..  I! I.  s„„«..,„.  ,„k,.. 

-V/p.-„  „//,„,  o«^//.,.,,.-Ju.t  „„r,h  of  Xi„i,„„   „,„,,,  ..„  „„. 
"   ;  ot  u  hill  01  Krnnue  porphyry.  aa,l  ..ovri,,.-  ,.,.  un-a  of  1..,  ,i„„ 

Wal  hollow    tl,    .nai„p«rtofth..  hi„rMn«M.i„,|it/j„,      , 

I.0I  ows  on  t  e  .am.  ri.l«,.  aro  two  .„„„  pat. of  |,„sal  ,an,N,on,. 

-1  a  ..con.    ar..„  of  ,iiahas...     (),.  the  w..t  en,l  „f  Ja.kti,,.  i.h,,.,,, 

';^  than  halt  a  nnle  away,  .liahas..  i.  f,.,,,,,  at  wat-r  h.-.i  in  i„„„. 

-i.ato  contact  with  the  .^an,..  granite  porphyry. 

■  ,  ^^^'^  ^^  :"'^-^  "'-rth   of   Nipi^,,,,    linns,,   „„    ,1,..    I,.,,.,,   j5,„, 

K^Iaml  .„  Wah.no.h  hay.  the  remnant  of  ,h,.  „ ,i.,,,„.  ,,,„„;,:'; 

n   thickness  ot   about  0..0  feet,  an.l  pmbal.ly  overlies  a   few   fe.'t   .f 

ia.al  saml.tone..  (,„  the  mainhuul  south  of  th,.  i.lan.l  otlar  con- 
tacts ,etw,^.n  the  diaba.c  ,...1  the  underlying  .^rnnite  are  found,  and 
pme  honider.  ot  granite  were  also  found  in  the  diabase  n,ar  ,l,e 
bottom  ot  the  sheet. 

WuKiuosh     r./^.,,._Al.ont    ei^ht    miles    norlbwest    of    Xipip,,,. 
lou..  the   Wahinosh  rivr  enters   U-„,,in.,-h   bay  „n   Lake   Xi    i^, 
.A.CU.  in.   the   Uabinosh   river  towards   the  nor,hwe>t.   at    Wa'i. 
"kc,  about  eight  miles  up-strean,.  granites  and  gn..i...s  are  exp,,..] 

—  On  e.ther  side  diaba.o  hluiJs  rise  to  „„  elevation.  i„  r„und 
numbers  of  .'iOO  feet  above  the  valley.  Ascen.lin.  these  bl  iff-  ,  , 
..orth  side  of  the  river  valley,  and  descending  on  the  otlj  'd:.  al  : 
■^-1,,,....  .-arying  from  one  to  two  miles  fr„m  the  rivr.  and  a,  •■ 
height  of  between  145  and  100  feet  above  it.  the  granite  gneiss  i", 
again  encountered.  The  north  edge  of  the  .liahase  sheet  is  thu« 
shown  to  abut  against  the  side  of  an  ancient  vnllry  in  the  Arcbfan^ 
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"•"'."■■  '""P"'  "{  'l.i-   vni:,,v  «■„-  at   l..a>,    1.-.0  f......     Tho  „r..,.rv. 

■;■  •';;'7'; '""''' '""-''-"-"— nt  n„w  n ,,i!j. 

tint  ..Id  Ar.'lurun  vall.y. 

-.v..  ;>.t  o„p..i,     „„.,„,„„   i 1   «.u.,.  ,,ivi,i..   ti;\.l    . 

b.M,  .n  I...1    n  >,„.),  a  w.y  .,.  „>  pr.duo.  an  un,l„lu,in«  surface  ,,;, 

■">-;>    ..II  of  tl ..  .hal,u.c..     B,.,.auso  of  .he  ,..i,i,.„  .,f  ,1.„  i.i^h  ,i.,^,^,. 

■■    .l."l."-  on  ether  .i-l.  ,.f  ,h,.  narrows,  and  b....a„se  of  the  rell    ..  , 
;'-•''  -l'"  'ronN  of  ,h,...  ..litf.  ,,.,re  „.  ...e  direction  from  wh  ^h 
move„,e,.  o     the  i....  ..eet  took  , e.  .  ..!.„   .,,  ,,„,,;,„;  .^^ 

,';,'""■  ":,"'  "r  r"^'"'  ^"^'■"•■^•'  »'-  "  -n.al  «urfai  i.  re- 
-r Ul  y  ,„,.o,h.  It  ha.  happ..„«l  that  over  an  area  of  everal 
'-•In.l   ..uare   feet,  .laeiation   .stopped   at   ...eh   a   point     hat   , 

a  v^aj   Una  m nail  .  reas  ot  trap  now  oeeupy  sn.all  hollow,  in  the  old 

At  the  west  end  of  the  i.h.nd   in  the  narrow,  there  are  a   lar^e 
u.n  .X  o,  ,ar,e  and  .nail  granite  ho..,der..  derived  fron.  the  inZ 
a.ely  und.rly.n.  Areh.an  roeks.  ineh.ded  in  the  diaOase.  with!   r 
"Pl.cr  ...rtaees  planed  .  tf  h.v  ,he  glaeiation. 

W  .th.n  two  n.iles  „f  ,he  narrows,  towards  the  -.u.th    there  arc  at 
two  pomts  very  small  exposures  of  white  qnart.i.,.  ,  ith  ther  K 

:;:ro;:::;e::;::;::i:,;-,;:r^--»feontin.ons 

a  ridKC  behind  it.  ""'  *'"  '^"'^''"'  "^'"8  '" 

c'nC  L^r:«  "■'  '""•"»  "'"*  •"■•■"■"■  '•■'  "■-■  .*..> 


.-%>.., 


'•I(il.««iv    OK   TltK    NirillON-    IIAM.V  S" 

<».<•   -m„„,„   ,„    „,.,   ,,,^,  ^,,.,^„    ^,,^,^   ^^^^    ,<.„,„„„,,„,   .„„,,„„„.„. 
l»-  ,„  ,un,  r-,  „„  ,r.ruu..    Tl,i,  ar.n  of  .  .„.!„onc  i,  an  i.oln.ed 

r; ;•  """;■  ?"" "^" ^ •-- ^-  si„.e ,1. .,!„,,„:' 

".e  u,..k.rly.„«  rook.,  ,1.,.  ..,„.„..,  ;.  ,„  „„„„„f„„„„,,,,  „„„ 

/'o-.-W.  AV,„„-,„/,,  ,.f  ohi  Soil.  ,.,  si,,,.  Wi.hin  th,.  Xipi^,.,, 
1-n,  ,.„.  ^r.,>tor  ,„.ml,..r  ,.f  ,..,„„„.,.  no,.!  ,«„„.,,.„  ,„..  baso  of  ,1. 
n  .n.nnl,  „f  th.-  ...ppinp  shoot  ..f  ,Iinl,n>o  ,,n.l  ,he  i.n.l.  rlv;„„  r>.-U 
w..r,.  „,  „r,.,.,  wl,or,  ,ho  Iu.w..,.„nw.,„  -,..H,n..nt.  l.„l  lar^,.lv  1,.„„ 
ro.nov..,l  pnor  ,o  ,1„.  v..I..„ni,.  ,.xrr„si„n.  tn  ^,„no  f„„r  plaoo./.w,.  .,f 
«I""1.  l.av..  l.....„  ,.H.„,i.,„...l  „l,„v,.,  l.„„l,|,rs  „f  Ar..|,„.:,„  r,„.k.  h„vo 
-n  foun.l  .v„l,„    ,1,..  .lia, .,,.„  ,„  ,1,.,  1,„.„ ,„  ,         ,„,„,,, 

'"'"■;;",'''■";••■;"""• """"'^  ""<1  »!■-   itn.-,,,  r,„.k  nr,    also  fro- 

'."'•ntly  <„„„..  hut  tl,..  iMM  .xnmpl,.s  lio  t„  ,i„.  so„,l,  „f  ,1,..  Xipi^,„ 

r'":  "'"■'^'  ".  '" f  ""■  <■"-"!-.  Pa.-ifi..  rnihvny.  i„  ,1„.    li'.riot 

'  .Mt   ,s  „„.l..rln„l  ..hirfly  by  ,he.o  sodin,,.,,,..  n„.l  tho  nr, ,.   I„  -vln,.), 
Ill-'  intnisiv..  -lis  nre  so  nl.iiii.liiiit, 

Xonr  th..  n„.nth  of  ,),e  Xipip,,,,  Hv.r.  tl,r,,.  ...iks  .,„„hw...t  fr,„n 
.X.IMpnn  stat.o,,.  th.  railway  trnok  >kirts  ,he  foot  of  a  ,iial.n<,  -,.„pp..,| 
Mutf  known  „.<  IM  IJ,„.k  (fro,,,  tho  .•harn-.ori.fi,.  ,.„l„„r  „f  'ho 
»<".er.y,nK  se.Iin.onts).  At  this  lo,.alit.v  um\o  p„.t  W  ,>,„„  s;,.I„.„i. 
hor)  tho  (Iinhnso  shoet  nsron.ls  ..oross  the  h.,ls  t„  „  h.  i.^ht  ,,f  mI,,.,,! 
140  fc..t  H„.l  tl,c.  „ppcr  part  of  ,ho  sh,-,  s,.™.  to  r.-t  prnotioallv 
conformably  upon   the  „pprr  h,.,ls.     \Vh,  r,.  ,ho  .lial.a..  oros.  ,   ,h„ 

tn,„.-»t,..l  r,Ip..  of  tho  lower  hc.b    (to  W  s,.on  ,  l„-o  ,„  ,h„   ,,i|»„ 

traok)  brtwoon  tho  bnso  of  tl,o  <h,.,  .  ;„.,1  the  un,li-tnr;„.,|  p„ni.,„  ,„• 

the  be.b>.  i<  a  n.nss  of  hrokon  m-k  .,  l,,,--  i„  ,.,(  ;,.  ,|,l,.k„..„  „  

I.oint.  and  probably  thicker  olsowi,   ,v     This  l,r.-ci«  ...omM,  ,  ■     ,  ,,I1 

fragments  of  tho  so.Iin.onts  „,„„    „f  „,,.^  „  .„^.  ^ |,.,|    ^^^_  ,  ^j^^ 

whole  now  rcoemented  an.!  blea.-l„.,l  ...  «  .nio,       i.d,t..,-  ,l,:,„  th  ,r  ,.< 

fh-  parent  beds.    The  reoeme„fe,i  l»,|.  „,-,:  i,„,.. 

"ard  dip  towards  the  nseendinK  trap  =hfet. 
At  mile  post  C7,  on  the  opposite  ?ide  -  '  tl,. 

oxposiirc^s  of  a  similar  breeeia.  not  in    in,- 

diabase  sheet.     Xearly  mi.lway  iKtweon  f' 

railway  onttinps  parses  thronph  a  dome    r 

many  of  the  thin  shaly  beds  ;„•,.  enimpl.,, 

are  folded  or  faulted  locally.     While  th,r,     , 

hf''.  in  tho  e.vpose.l  portion  of  the  eoro  of  The 


.uii- 


!ini-  ri<lp.  .  .Trc  n,..re 

'iitiii-    n-i-      the 

■     '.iH-  ur   '1,0 

iits  in  whicii 

h'-avifr  beds 

■■   ■  snres  of  dia- 

■/I' ,   ir-   form   am! 
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so 
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itruptiiru  !itr.)ii|f|y  suuitr*t  tUui   ,u      ,     . 

-i'~:'r:';j::::\77''-''''^' -—-i-b.. ,. 

the  uh,™,.,.  of  this  ,..„i,i'   ,      '    ""."     "••  '■''P"">»f  «t"        and 

«.M,|,|    tl ...•,irr..nco   of   ,  J  ^"""  '"""•  '""  ""'; 

JBult  ,.l„nc.  I„.  >.Mprol,«bK.,  I,„t  tl„.  Iif,,,i  i,i,„,i 


which  it  pn..c     it  iVl    Ini    " t        :  ''""  "'  •'"'  ^♦^"'"  ^'-'"^h 

of  H..W.  father' t'„:ii::.r  ;v.f:;;:"i-'r'' '" ''-  "--"-^ 

nlmo.t  certainly  have   ho'W    he  /""'   "T'    '"'""•'"*^   '^""''^ 

•He  P.ent  hc„.  h,.t  i..  n.  ..  ..„;---  Irr'^L^r 
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<iKOI,.)fiV    ,,,     iiiK    M,.      ON    |1A,|.\  V7 

n>.tt<l.     'Jhc   Irii^m.Mt,   urn     airly   Miiif.  rm    ir>     I,      .  , 

LI      ■       ,  ,  "■iij      iiiiii  rm    iti    .i/i,    iio    Y,,fy    lamp 

•biy  derivr.l  from  the  U.U  tlun.^iv. .. 

The.    l-lovk    „f    .C.Ii„„.„,H     „„«.    ..„ I     i,.     „..,;,„,     ^ _ 

v.ry  Mr.k.„Kly  r..,...„,,,,.  .„„,  „  „,,.,  , ,,,  , ,.,,...,.,.,;,^  J 

pun....     •....«....     ,,ra.   „f    ,h.,    ,..,,.   ,,    „ „ ,    ,,„^^.,.„,,  ^Jj^^, 

fret      .      .  ,1,,  .hal.u...  i.  pn..i,,ly  ,i,„ih.r        ,1...  -„i|  ,|r„«  f i  ,., 

Zl       '\    """•-7' r  . I,,,...   „,„,,.   „, ,,,„..;■   .1.,,.   U.,N 

""itii       .„'  ,lml,.  iiH.,„|„.r,  „r,.  ,.xpo»c,J 

The  writ-r   in  thus   i,,.!,,,..!  ,.,   re^ar.l   the  hr ias.    f,,,,,.  I  „„lv 

i::zzz  '^ '^^  — ■■• -^''•" -i to.h.i. 

An  almost  precisely  dmilur  l.r.-vi,,,  ,„  „,,;..„  ...anv  .,f  ,1,..  tr,..- 
"H"ts  an.  ,l,s„n,.tly  roumh..!.  ,„.,.,.rs  „,.„:    ,h..  p.,-,-,,,!;,..  „,„„„   „". 
a.M  u  half  .ml.,  oast  ,.f  <)ui,n..t  .ta.i„„  (l„  unv„   M.,;  ,,„i  ^r  .,x 
w  .r.  .t  is  also  „ssc.ia„.,l  «i,l,  ,.„t  only  partially  ,.„„,eal.„i  !„,  „' 
tn,p  -lu...t-lH.,h  at  th,.  f.-„  of  „  sln,>,>  nml  nt  its  M.mmit 

A««m.  at  ,„il..„«.,  ,,Ti  i.  a  mass  „f  vry  .similar  n.atorini  ......si-t- 

granu...  an.l  ,>„t  „„«•  asso..iat..,l  with  anv  trap  sh..,>t 

t..o  "rll'T  i'  '■"""'  r    ""  '""  "'  "  ''  '''"■'^'  ""  "-  «•-'  -'"  "f 
n..l  '"'"'e-hnto  ..ontact  with  the  .liahaso.  and  is  only  a 

'""I't...-.   not   always  avsociat..,'   with   ,liaha.o  „t   ,|,e   prrs-nt   timo 

a.l  not  n..ssarily  ooonrrin,  at  points  wher.  an  intr,, 'v/m  s    Zi 

ro...l  ,ts  way  across  .strata.     Tnd.r  any  oth..  cir.u,„.,anco.s  ,h !  c 

nants  of  an  old  sod  cover.  Except  for  tho  fact  that  they  are  r  ■  ,- 
mento.1.  thoy  are  almost  precisely  similar  to  the  waste  n.asses  ,„.,„, 
>"  nunny  other  place,  associated  with  these  san.e  rocks  to-da.v. 

DISCfSSln.V  OK  THE  KVlriKN(  K. 

^,>rfare  Flows  vers,,.  /,.^.„,.,-„„,,._,„,,,,„„,,.  „„.  ^,^^^^.^^^  ^,^^  ,^ 
of  d.ahase,  the  ^roup  under  c„nsidernti„n  her,.,  n.ust  have  lH,e„  either 
surface  flows  or  intrusions.  Were  th,>  „riKinal  upper  .urfaco  of  the 
sheets   prcserve.l    it   is  extremely   probahle   that    there   would   he   no 
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assooi......  with  la  1      :  :  „s  or    i^li  T"   "'-'"^--"y    Pe^^, 

c'oul.I  .xpe-et  to  find  11^    7,  '■■  P""^''"*'''--'-     "  intrusions 

at  or  clo^  t     tit  fo  r;  ""'"''  "''"^"*^'  °''  '"'--' 

fr«^„..nts  o  t  oh  e"  ;r;  ^"'"V"  '"'"^^  ^^"'^  -"*' 
.revive  diminution  in  \I/  J  r:;*  ;,"'  """'^  ^'/^^^  «*"-  «  P- 
minerals  as  the  conta^f  !  ^'■'""'  °^  **■«  «=''"^tit"« 

.heupperportionofLjt:;        "lltr,;^^^^^^^ 

has  ,...„  ren.:'.  'z:  ;;r;itt  ";"'"^  "-^  --^^  ^- "-« 

of  between  COO  and  TOO  Cl  UIO)        w    '"°  '  """'""""  ^''-kne, 
the  ren.n„„t.s  of  th    Tet^^  J        ,  '    '""^  ''"^  "^^''''^  ^^-kness  c 

:'han.e  i„  texture  i„di..„ti„,  „„„  «„      ;;*,   ^''^  f .  '^-.-'   -  ^n^  n 
■t  seems  conclusive  that  before  er,.;,  '"'"  '"i"'^ '""'■•-'^'"^'^ 

inuel,    thicker   than   their   thick  J.  ''"''^"  ^^"°  ^c"^ 

"ould  be  rash  tZ^LyZ^     """""*^   ""^   '"■'''■     ^^'hile   il 
the  .lata  now  avaifab  l     Huf         "  "  ^""'^'^  '"»-"-«  hased  o. 

^-" '-  *■ 1  that' ™::m.i:  ^';::„:Vf'r  '-i '  -t' 

original  sheets  has  be"n  removcl  f  u  '■"''""'  "^  *''e 

miles  here  .nder  d.-sVlion  ''*■  ""  "'  "^'^"'^  ^'^^O  ^'1-- 

ta.^  ;;:::li:r::;;  rr  :f '  ^"^'""  "■"'  """°"^'^^'^  ^- 

approximations  given  above    1         "':'"""7  ^   '""-"'■'"^y   of   the 
has  i,ee„  preser.^.i  as  to    he  "',  T  "'  ''"  '"'='  ^''''*  "°  '^-^d 

the  upper  sheets     ve„    ; /?  V"""'/''""'"'^"-  "^  ^he  upper  part  of 
any  phenomena    hr   „„       Ts;::;^;^"-;;"  '''  "-°PP--nce  of 

regarded  as  „  ncga.ive  ar;:er:r;i;r  h^^tXht ti^-'th'^^ 

>"^<'>"..-e  an   argument  ,.f  en,,,]   ,,.ci..l,f  V      f  \^'^'*^''*'  ""'^  '"  th,s 
since  each  type  has  a  clnr-  c  tst  1"^  ''''"'  "^  '"^■"^•°"' 

ditions.  In  fit  the  pre™:  of  "r  T  ""''''  ""™«'  ^- 
or  less  glassy  and  porous  hoJ,  I  ""''"  '''^"'■'  ^''^^  ^^^''^  '»o>-« 
flows,  would  be  Lt  ord'inarv  n"  rl"  '"*"'"  ^'  '"°-^^  -^^o- 
been  so  extensive  for  such  «  r  "  "  "^  "'^^"'^  '^'  '^'^'^^  h^^ 
'    °'  '"'^  '  ^'"•^"'"^  ^°"M  he  even  more  susceptible 
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to  .1,.  a-tion  of  erosive  n^,uU  th.m  .hh.r  sediments  or  fho  upper 
rfn.-c  of  mi  intrude,!  sheet.  '^'^ 

It  must  also  be  considered  that  the  features  eharaeteristie  of  the 

of  the  sheet.  II  there  were  ..  number  of  sueeessive  flows,  following 
one  ancuher  at  .ntervals.  so  that  the  upper  surfaee  of  the  earlierTne 
had  had  t.me  to  cool  before  the  next  flow  ca.ne  upon  it.  it  U  Zy 
probable  that  remnants  of  these  surfaces  wouhl  have  been  preserved 
A  comparable  .nstance  i.  that  of  the  Columbia  lava  field.s.  which 
cover  an  area  of  200.0(X.  square  miles.    The  lava  fields  are  built  up 

Imsalt.  wuh  fre-iuently  u  well-.leHned  columnar  str„..,„rc^-' but  nl«o 
sheeir'  '*  "  '""''"'"  ""'"  "••"■""•^""^'  ^■""^■'""^v  on  the  surface  of 

the  flows  followed  one  another  closely  so  that  the  earlier  Hows  had 
not  had  t.me  to  solidify  b.foro  the  later  followed  upon  then,,  or  if 
there  were  only  one  lar^n-  flow,  the  fluid  lava  would  tend  to  accu.nu- 
ate  .n  the  basms  .nd  hollows  of  the  invaded  district,  would  heat  the 

cooled  .r«'  '"""'  "■•"  '■'■'"^"•^  ^"'^  °^  *•-  '"-  ♦hnt  had 

cooled  on  the  first  contact  with  the  coM  underlyiuK  beds  on  whi.h 

.t  rested,  and  would  remain  fluid  for  a  very  lonp  time-sivi,,,^  nn.pie 

opportunuy  for  the  development  of  the  crystalline  texture  so  eh  r- 

actenst.c  of  the  basal  portion  of  the  remnants  of  the  sheets 

In  th,s  e^-ent  the  characteristic  upper  surface  would  be  con.in.l 

to    he  h,,hest  members  only,  and  below  a  certain  lin.itin.  depth  the 

eoohn^  of  the  mass  woul.l  proceed  as  if  it  were  a  laccolitic  m  .s  C 

low  a  sedimentary  cover.    For  this  reason  also  no  argument  can  ll, 

based  on  variations  in  the  texture  of  the  crystalline  rock.   While  the 

of  the  sheets,  suggests  slow  cooling,  nearly  simultaneous  solidifica- 
on    hroughout  the  greater  portion  of  the  sheet,  and  the  e    ftcnce 
on.^over^offe«  no^-idence  a^  to  the  character  of  that  cover. 

United  States  Geological' Survey.  BullX''r08,T 2!'.'    *'""""    "^'■'""""""' 
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tx.m,.I..s  of  ..oh  ,,vpe.-ronfn..ts  of  the  fir.t  t,v,.e  .ru  parti.,,- 
Jarly    numerous    aloiiir   the    line   of    tl>o    n        i-        ri  l'""'*^"- 

-«it*Zt  Ani  i  ;:*  ";r""""'  i""™ ""  "■*" ""  •'- 


The  explanations  offered  by  La.v.on  an.l  Ingall  on  the  one  hand 
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the  o<...urn.n.v  of  incl,„l..,|  b.uld.rs  not,.,l.     Tlur.  ar.  ul.o  „  n,„„l,or 
of  other  locaht.es  where  masses  of  diabase,  covering  area.  v..r,i„. 

from  about  on.  aero  to  over  ten  s.,„are  nnles.  .bow  actual  Lt 

w,.h  an  cro,,    crystalline  surface,  and  in  some  instances  they  en- 
ta.nde  ached  bloc  s  of  Arch.an   rocks  similar  to  the  bcd-r,  .,.   , 
M.  they  rest.    The  diabase  masses  occur  on  the  tops  of  rid.c.  aud 
on  the  SKles  of  valleys  cut  in  the  Arch.ean  (as  at  Wal.ino.b  riv,.,- 
N.|...'..n  House.  TchintanK  Muff),  as  well  as  in  the  botton.s  of  m,,!,' 
valleys.     Archaean  valleys  with  a  minimum   relief  of  l.-JO  f,.ct   ar,. 
foun.l  to  have  masses  of  .liabase  located  on   their  sides,  and   it    i. 
pro  able  that  these  preserved  renn.ants  arc  retained  in  the.c  partlv 
protc.^ed  .spots  because  of  a  finer  and   more  compact   texture  than 
must  have  characterized  the  portions  of  the  snn,e  sbeet  further  r.- 
moved  from  the  valley  floor  on  which  the  slurt  rested 

The  contacts  of  some  of  the  smaller  remnants  of  the  diab.n.e 
heets  and  the  underlying  rock  show  in  detail  the  nature  of  the 
surface  over  wh.ch  the  molten  rock  flowed,  and  show  that  it  wa,  verv 
intncate.  There  are  many  instances  in  which  it  can  be  shoun  that 
what  appear  to  a  traveller  in  the  valle.vs  to  be  high  ridges  of  .liab.n^e 
r.smg  above  the  adjacent  depression,  are  n.erely  the  edges  of  a  ,lis- 

Id  vanr'  1  ^.^"^•J»'7--^  ~"^  -V  l.>i...  on  the  sides  of 
old  valleys  cut  m  the  Archa-an  roeks.  .Since  the  diabase  is  harder 
and  more  eompnct  near  contacts  with  other  roeks,  a  reasonable  ex- 
p  anat.on  of  the  occurrence  of  this  type  of  ridge  is  that  the  remnant 
o  d.abase  .s  preserved  where  it  lies  because  of  its  relation  to  the 
under  y,ng  rock,  and  because  of  the  texture  thereby  developed  in  this 

r  Inatang  duff  where  there  is  a  relief  of  over  700  feet,  and  .liabase 
f  at  least  C50  feet  of  this  height,  may  be  a  case  in  point.  The 
whole  core  of  the  bluff  may  possibly  be  Archaean,  and  the  .liabase 
only  occur  as  a  sort  of  plaster  „ver  its  face.  There  is  no  reason  to 
suspect  that  all  the  apparently  thick  sheets  are  of  this  type-  m  the 
ease  of  the  Inner  Barn  island,  for  example,  the  thickness  is  about 
fW  feet,  and  one  may  go  completely  around  the  sheet 

The  third  type  of  unconformable  contact  has  been  illustrated  by 
the  description  of  the  vicinity  of  Island  portage  on  the  Nipigon 
rner.  Other  examples  cited  are  Tchiatan-.  bluff  an.l  Ifumboldt  bav 
he  latter  hemg  mentioned  when  describing  the  Ombabika  Narrows 
locahty.  About  ten  contacts  of  this  type  have  been  examined  by  the 
vr.ter,  well  distributed  over  different  parts  of  the  ar.a.  nn.l  it  h.s 
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■»ce)      H.,|  ,!,„   r.  n""!.™.  („,  a  plane  of  k,„  „,i,t. 

the  „„(."'    i..r^,  '"  ""  ■"■"•  ■■'  '"•'  »i"«»"-  Bat 

*.  .I,e  ..Wo  oocap..  n.^^rJl"  "AriZ"'.  t -.'X" 
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;r*:.v:;;::-""r»"-.».:rz,:'r:ri;:; 

i..t™„  ,1,.  ,.di„.„„  .„j  .k,  J„,,..^^  ^;;-*»"-  ••  >i'«  ™„,.c, 

III  thu  co-ie  uf  UHCoiifonntlies  of  the  thir,l  ,..~  ,       ,     . 

.iv«  il,,,,ry  t|,o  diabu.  „.„ .,  I  ''''•  ""''■'  ""  '«■'"■ 

.i..«...  i,.elf  .1„„'    ,1 .  Z;  ""'■"""'  I'"'"  "".Wo  ..  i„. 

'•■ « « " ..:  t,r:,  .'oM  rr:;;;;:,  ';*" """»"; 

"...in  .i..,.c„.ii,„  .„., ,,,.  „i,„„,„i.„  i°"-„":'  '"■"=""■■"'•  "J 

.<igain,  numerous  contacts  betwppn  ♦»,„  =„  r 
show  that  usually  the  basa  IhT  7  '"■'"''  ""^  '''"  ^^•^^''" 

.Ouai  e.„,...  ,ttt  ,h^  t,„Id„.  i.   «neTe  "Id    but  '° 

the^ooh„«  of  the  diabase  „...„  in  its  immediate   .cint  °" 

whi  h;re:e\:uTdr::wf  ''''   -'^  — ^  -.ses  of  diabase  in 
similar  to  Ibn^      ^.  '  ''"'  '""""'^"'^  '^^^^^^  ^he  basal  beds 

type,  however,  are  not  confined  strictly  to  sills.    We  find  that 
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tho  flow,  of  Loth  Suukf   Uiv.T  und  the  Columhiu   Uiv,  r  lava  h 

.^xh.h.t  thf  8ttme  type  of  structure.    It  mu.t  also  be  pointed  out  t 

with   rcspivt   to  the  .-appinK  .sh.tts   Wf  know  o.ilv  the  ba-o  of 

«hf..t.  and  possibly  its  middl..   parts,   the   upper  part.  havi«K  b. 

runov..<l.     'JhiTL.  are  nl.o  many  localities  where  horizontal  jointi 

1.^  ...  well  developed  as  the  vertical  jointinj,  by  which  the  eoluni, 

structure  is  produced.    In  v.ry  many  instance,  (three  lo,.alities  a, 

ea«t  side  nf  Pijitawnbik  bay,  near  Speke  point  on  the  east  side 

Luke  .N.piKon,  and  on  the  west  side  of  the  portage  into  Wawvi^^  In 

from  the  south)  this  double  system  of  jointing  is  well  developed   a. 

a  moderate  amount  of  erosion  olunp  the  Hssurcs  has  slightly  round 

the  exposed  corners  of  the  joint  blocks  so  that  the  face  of  the  cli 

Bometimcs  for  many  hundreds  of  8.|unro  feet,  closely  resembles  t 

ancient  wall.     Th.  reseml.lance  to  a  wall  is  very  clo.s«  and  remar 

able  because  the  individual  blo.'ks  arc  strikingly  uniform  in  size  a. 

re  u-sually  oblong  in  section,  the  horizontal  joints  being  usuall 

closer  to  one  another  than  the  vertical  ones. 

On  many  of  the  thicker  sheets  so  well  is  horizontal  jointin 
developcl  that  the  vertical  columnar  structure  which  the  -litr-fronl 
ot  these  sheets  present  is  largely  due  to  the  accident  tha.  they  are  i 
such  a  position  that  gravity,  which  causes  some  of  the  joint  block 
to  fall  down  the  fronts  of  the  cliffs  while  others  remain  standing  a 
coliiinns,  happens  to  act  in  a  vertical  direction  only. 

SUMJIARY  OF  THE  EVIDENCE   AVAILABLE. 

_      In  farour  of  Ininisive  >V/.,.-Thc  nrg„n,ents  in  favour  of  regard 
ing  the  'caps'  as  intrusive  sills  iray  be  briefly  summarized:— 

(i)  Entire  absence  of  an;,  jf  those  features  that  are  usually 
associated  with  the  upper  parts  of  a  surf.ee  tlow-glassv  matrix 
nmygdaloidal,  porous,  or  basaltic  texture,  flow  structure,  associated 
volcamcs.  either  lava  breccias  or  pyroclastics. 

(ii)  A  medium  to  coarse  crystalline  texture,  usually  indicative  of 
a  slow  rate  of  cwiling,  such  as   would  normally  take  place  onl-  at 
some  considerable  distance  be^ow  the  surface. 
In  favour  of  Surface  Floivs: — 

(i)  The  very  widespread   occurrence  of  unconformities   between 
diabase  sheets  and  underlying  formations. 

_      (ii)  The  occr.rrence  of  boulders  of  granite  and  gneiss  and  schist 
m  the  diabase,  >ad  latter  resting  upon  similar  rocks  in  place  in  locali- 
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0.1 

f":ir:;^:::;:::; :::,:;-;,-- -v™,. 

"»«'  "»•  P"""' r  I,,-.  ,„„,,,  ,|„  ..'„■" ;■"• '"  '■• 

diuba.,0  oap.  •"""''"'"'""'*-'  ""Mn..s  ,.„v..n..|  with  a 

....v'l!rz;:;:;r;?^^^^^^^^^^^  ^- .^ 

"P.-  surf......  of  ,ho  J   „  "'""*•'    """■*<-'"•''>■.      \U,il..    tl„. 

^'.iri.  u..if,.n..  i„  h.^::'';;!:  il  ":;':;"""r  ^'t  -"  '■^--"'-'• 

'"■" '».-...  p;:.:,,:':,:',;"::;.:":'''";*"'"''' 

""•"^'roi.s  u,.,.„„f„r,„i,i,„,  ^,    „,  .   „  ,     '"    '■■M'laiM.nK    tl.o 

^-fn.....  l,y  the  theory  of  i..,r  .        '         7  ""  ""'  "'"'"'-'"'  ^^"•'•'-m 

<!"•  ^lH.e..s-are  not  found.  '"''  '"  '^""  "P""  I"""'^  "f 

(vii)  The   mr.liu,,,    to    ...mrse    textiir.^    ,vl,i,.|,      i 
8}..'.>ts  wo„l,l  he  foun.l  at  th,.  bn«e  of  ,1   'k-  '•'"•^'"■"n.,..s    ,he 

a  «ii<.  i.ein.  ,i..p..n.h.,.t  „..t  o,.  1 :    :':7;;;r '--  --"  -^  in 

«o  n.u,.h  n.  on  .he  rat..  .,f  coolmg  '''"'"  "^  '''«  ^°^'-- 

Pnrts  of  these  .he..ts  are  ..n.,„..l,i.,„.,„ ': t,  .J^"; -'''' "  "Pr- 
exccptuin.  "^  r.  i.i.Htd.  without  a  single 

lialancinn  the  Eridrnre.-Jt  socnis  th.it  u-     1 
'"  the  „et,.al  eharueter  „f  the  „p,.r      H  ,  '"7  "'\''"'"  "'""^■^^ 

nopative  evi.lenee  as  is  avnih.bl,    [s  e      V        "';■/'-"'    "'P^'j   «>'<'h 
ories.  With  regard  to   he  t  ■\^''""".v  npplionhle  to  both  the- 

.'•-oet.  there  ZZV^^^.T^  't'"'^  '""'  """'""'^  "^  '^^ 

•'^•.on...  to  a  t,o.  arnt'rZr^t  "•:;■''  I"'":"''  '""*  '' 
m...onfounities  exist   nn,?  tJ,n  ^-  7  *  "  '"""'  ""merous 

;../ ",/",h':T;K  ,;s,",„™-,rr,;  «i;i»' ™*"  i. ... ..  .v.;,.,;:,,. 


■"'wnnfTT'Tf^^' :-"'■? 


06 


<.Ku|,.«,l(   Al.    Nl   ll\  |..^,    I    VNM.v 


I 


M».  .....I  tl«...  „, n.nnniti.M  ..r.  very  wi,|..|.v  .li,tril,M,...|.     „„i,„ 

'"  "'"  ' '"""■"'  '""''•""''-  i"-'v-.l  kv  nuy  .„h..r  infrpr  t.tio,.  i, 

«.-n.    .,.   ...    wr.UT   ,hut   ,l,e   l.ala ,   „f   ..vi,|..,..-   .vail.l.I.   i.   .li.. 

..   I.V   m   favour  ot  cK,„.id.rin«  ,|..„.  .,.p,.i,.^  ,,,„.,,  .,,  „,.,  ,,,.^,, 
....  .,..1.  of  ..  one.  very  ex.  mmv.-  t|,.v  „r  ...ri..,  „f  How.  „f  „  vory 

Source  and  Nature  of  the  Flowi 

Infur.Mation  about  tho  ....n-o  of  ,l„.  .|i„l„.,,  i,  ,,.„„.    ^o  «pe..ifi,. 
n.rc,  o    ornpuon  aro  kr.own.     Some  of  the  .ilU  i„  ,he  ^nliLnt. 
.    »ou„,    a..o,..a,...|  wi,l.  ,1,..  .like,  of  .imiLr  n-k.     I„„unces  where 
the  n..t.,al  c.o.uux.o.m  betwnen  the  two  have  hee,>  otnerved  are  rare 

.iota.I.     Two  Io,.„l„aM   have   l..en   fouM.l   within   the  Nipigon   basin 

d.kc   from  below  an,I  th ,!,vi„.^  ,ii,.la-..  ,  ,„,.     I,  |„„„  i,.t„„„,, 

ony  o...    „      i  .,,.,.,.„ ,  .,,„  __,^^,^  ^^.^,^  ^^_^^  „.,j„..e..t  r  .^ 

«««  foun,l.  ,ho„«h    .,..  ..omu.xion  with  the  .heet  .  d.tiu.-t,  an,l  it 
«   be  regarded   as    .rtain    that   the   i„t:u.ivc   is   a   dil.    from 

One  of  these  'ies  oast  of  the  south  end  of  ni.pU  <»„.  i  i 

about  three  miles  i„,..d.  „ear  the  head  "f  ;   ry      L^'     ^1   t 
waun  sehi.t..     Near  the  head  of  thi.  ,or«e.  0,^1^1  hse^I 

Deen  lound.    The  contaet  occurs  in  the  face  of  the  cliff  whi .».  f 
m   lewh.     Th,.  d..b„e,   h„.  I,l„j   »,,„„   K.e.Mi,,    ,chi,t,    I, 
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(;i;iN. 


■  '     -*  <S^ 


i 

'ill 


\  I 


*" 


fjife* 


f' 


'  n 


'••""•'.v  o[    Tin:  M|.|.,()v  n.vMV  .,; 

th-  p.,r,.,...     X,.  „,,,.„,  ,,„,„„.,  , ,,,  ,^^_ 

-"-'-"•- 'ill..!  wi,i .i,  ,1:';;"'"::,  •' """- 

'■•  -lil.  M«n.v  (r ,1..,  Wiff  In,..    „.  I    ,  '"''   """'"^ 

"7' '''^''f '''"•'-•''  'M..«.il.I..  , hat  .1.      :^ 

.;..■.:,.'•«,,  ;r;:;;;;;i::;;::,,:r::;':::r:;- 

».t  ..«.r  ,l„.  „.„i„.  „,  .  ,,,p„i„.    h  .,     ;      '"'•,""."  '■' '.'  "  ""'■"'I 

■'•■""■;:■"■■ "»'  ~" • .. ...™,  i„  „„.  v.,,,.;,,!,:; ' ' ' 

;f;::.:;;x,Z';-;;,;;;;,:7:;:;;';ri;z ;;:::; 

navo  coolMi  slouly  l„.,.„„se  ,t  h.y  „t  tl„.  l.otton.  of  a  hollow   nn,l  ^.■ 
hus  .looper  hnlow  ,,..  „„,,,,  ,h„n  tnc  por,i„„.  of  the  1;";; 
a     voh.  adjacent  hill.:   or  it  „,a.v  hnv-  boon  n.orc  olosol/aslia    , 
«ith  the  fccdinff  diko  an<l  been  the  la.t  to  cool     In  th.  ^       ?  ""^'1 
oase,  the  texture,  of  the  .ore  or  ,e.  .olateTa'nd  o  t   l^I ^  :  If 

n  rt,  v:r  "r " """""  ■"" «""  *'"'" "-  *"*--  of  tL "  seri; 

parts  of  the  sheet  in  the  main  area.  umernt 
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"■"    " '      -"-•   -ry    fc.   of    ,hcs..    «ss„r..s   ar.   k„-,wn       The 

numerous  o„.ly,ng  masses  and  rulgcs  of  diaW.  scattered  evcrywhe  e 

to  thclH.,1  ,.t  tl,.  Ink.,  ar.  of,.„  .„,,,„„,,,  t„  ^o  tlu,  ro.nnants  of  an 
-o  shown  tha    so  f.r  a.  a-cvssii.lo  contacts  arc  con..ornc,l  tl,cv  ar 

;i:'''i:r::t:;t;rr'''''''"'^-''-''-'^^"- 

\r.h.  „      *  JN>tih,.,l   ,„   asMiniinK    uniforn.ilv    on    the 

A      a-„n  topography      In  many  case.,  hotween  the  detached  re    ! 
n    U     oi    sh,.c..    or     ctwcon   thcso  n.onants   and   the  „,ain   area  of 
d;..l.  .-..,   aro   w„!e   d.k.s   now   n„..o„ne,.tc.l   with   any   sheets     but   of 
-narroek^     Th..e    dikes    ,,,.,, „.My    mark    some    of    the    ^ 
h  o,„h  winch  the  mohen  .liahaso  ascended.     T'sually  these  dike,  a, 

""  """;'""'■  !""""^ '•  ''■"'"''^■^'  ""•'  ^l-'  --tend  of  a  p   ,    i  ., 

uKUncc  that  the  nd^c  is  tlio  top  of  a  dike 

The  diabases  are  so  wid.sproad  that  we'  „,„st  infer  that  they  were 

' ^'''■''^■•^'"vasw;;;:;::,;:^,:  :x.r^;;^^^ 

:-'•  "v^  ^"■"-''■"  "^ "" -— ."i"''^-::itx::: 

;:c;:'  ;:'s;:rr. :;;'::  ""^  ^^^^-' '''"'- ''"--''^ 

fior.  f    ,  f         >    .  ''""'■  "  '""""""H  thi..kness  of  over 

C      feet  for  a  belt  n;ore  than  sixty  „„.,  ;„  ]„„,„.-under  such  cond 
tions  very  few  o,,cnlngs  wi.id,!  suflice. 


i;r 


Keweenawan   sedilJn  a  ;  .^  -  "^  ^  JT"   ""^   ""'"■'"'"   '"'^''^  ''^ 
oMcr  crystallines.  tl         i n   o        .f  %"        ''""  "^^"'^"^'^^   "^ 

tl..re    were     nun.eron     tli  .,  '   t  'i       r"""'  ,'""'   ""'•*'^^•"^''• 

-..an  TheArch.anitse.r;;::t„;;'r:;n:t-^ 

millafe,]   topography  so  chara<.teristic  cvcrvwbcm     1  .i 


•f  --^ 


Ik--* 


0KOI.OOV  Ol-   Tin;    NU.,„O.V    nAs,.v  „,, 

fc'rnphy  wns  tliat  of  a  Wt<<l  .•,,n^t„l  ,  i   •  ,■  .    , 

stream.  ^  '"'"^  "'   n  fnii-iMiuuiit 

III  the  li>ht  (,f  the  thinrv  ,  f  tl 

""■Mho  thie,„e.  .r  u.  .heel    •.:;::;;■;''- ^ 

^'-•-l.k  I.ke  o„  ,he  east  t<,  he  ,.n,l  t   e  W  "'■^"""  "'"'  '"'" 

so.uh.an,  a„.,  so„th.e..„.h  .e:;,;;!!  un::;!:,,;' '■'■ 

c.  many  of  .ho  pron.inent  ri.l.e.  fo,.n,l  seattered  e  "  i  ""'" 
-^.•re  the  „,ai„  n.ass  of  the  .e.lin.ents  i.  sril"  ':',::  "'77^' 
^ipifTon   ami   Lake   Suneri.T      V     .1  "  1"^'   •"*''- '"'tween  f.ake 

tl-  l-l  of  the  pn.  n  r  :  J^''^''""^'-  "-<'*'-">-  tin-  whole  of 
bo.ondtl.elakert.;;!';  ^^,::';;:.;;:J:';;"  •-  '"«•■"-  nn., 
east  of  t..  ,ake  one  of  the  Prineipal^'l^an^T::::;;:.,^':"- 

tended  many  n.iles  heyond  (ira<.  h.k"  '"""  •^'""•'  "'^- 

At   the  soiitli  ciirl   of  PiiitiiwiIii'L-   l  o,.   ♦! 


,',  ';ij"^.'»^''>ik    Imy,    Ni,„f;„„    If,v. 
i-i:i!    rjiiiini-   pasMiKi" 
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""><'  -t  a,„l,„.,..  M  T.-hi.tanK  l,i„tf  „„   lilm.k  St„rpe,.M  l,nv.  it   i.  ut 
l.M>t   .,.,0  le,.t  tro.n  l.aso  to  summit.     Th,.   n  ni„a..t   at   I.mkt  Barn 

."'"' '  \\  "'-!'"-'■  I'n.v  i^  'iOO  feot  thifk.     I,,  all  thes.  looalitie^s.  ami 

'"  n,,.n,r„u.  otiuT  pla,.,.  „„t  luTe  indicat,,!  s,,....iri,.al!v.  a  careful 
exam.uat.oM  was  made  ,.f  tl-e  sheet  from  l.a.e  to  su.nmit.  and,  apart 
from  the  faet  that  at  son.e  point,  .rosion  has  .levelop.d  ^n-ent  ..e„,.he. 
no  noticeable  change  in  the  holocrystalline  texture  of  the  roek  waa' 
'..-rv.d  and  no  indieathm  was  found  that  would  1,  :,d  one  to  think 
that  the  sheet  consisted  of  successive  ilows. 

At    the   northeast   an^le   of   Lake   Xipip.n.   on    ,l,e   peninsula-   of 

nd,al„ka.  and  at  Livingston,  point,  the  thi.-kness  „f  the  renu.ant  of 

the  sheet  ,s  ahont  .TH.  f.,,t.  ,hin„i„,,  to  ahout  l'50  feet  where  nu,~,es 

of  sed.ments  underlie  it.    At  various  points  around  the  nmr^in  of  the 

ol.llan.l.  remnant,  on  the  a.ljacent  uplands  vary  in  ,hi,.kn..ss  from  1- 

cet.  tn  one  notcl  instance,  to  ^H.  feet.     With  r,.gard  to  the  nn.sses  of 

■•"P  "'-W.ng  l,l„eks  of  sedin.ents  on  the  cues.a  to  ,l,c  ...thwest  of 

th"    l.nvland.    u.d.vss    there    is   .s,x.cirie   evidence   to    the    contrary     it 

oaun„t  always  he  d..eide,l  whetlu-r  they  ..re  re,„nants  of  an  original 

'■m"u>:  sheet  or  are  parts  of  sheets  that  have  been  intruded  hetwe^n 

sedimentary  be.ls,  the  overlying  beds  and  the  upper  part.,  of  the  sheet 

having  since  been  removed  by  erosion.    As  intimated  in  the  pn i„„ 

paragraphs,   however,    the    writer   is   inclin,.]    to   regard    the   greater 
nnm her  of  the  ■  caps  '  as  remnants  of  an  original  capping  sheet 

Ihc  relations  of  the  ••  '  iner  capping  sheets  aronn.l  the  lak,.  basin 
on  all  sides  of  the  lowlan,,.  to  the  main  mass  in  the  lowland,  can  be 
well  comprehended  by  inferring  that  the  molten  diabase  probablv 
tilled  tu.  viand  basin  to  overflowing,  and  then  spn-ad  out  on  the 
adjacent  „,gher  ground  on  all  sides.  Undoubtedly  some  of  the  dia- 
base came  to  the  surface  through  fissures  on  the  margin,  and  „„t 
within  the  basin,  but  the  tendency  would  be  for  it  to  move  toward  the 
lower  ground.  Eventually  the  .liabase  from  its  several  sources  prob- 
ably fi  led  the  whole  of  the  basin,  and  spread  far  out  on  the  adjacent 
uplands  on  all  sides.  J-'  t-m 

As  to  the  ma.ximum  depth  of  the  molten  diabase  over  the  lowest 

parts  of  the  flooded  lowlan.l,  no  accurate  figures  can  be  given       \n 

approximation  based  on  the  thickness  „f  the  remnants  in  the  b.sin 

and  of  some  outside  of  it.  but  immediately  adjacent  on  the  neigh- 

ounn     upland,  would  place  it  at  a  minimum  tlnVku,..  of  more  than 


ifeyj^ 
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P'-l-lluiM-i:   IiiKi:    |;,„  ,>.. 

nat,.,l,u.,,in,,.k.  w.n.t,,,,,,.!,.,, ,,;,,«,!,,.  ,,:,,,,,,.,.  ^,,,,,,,,,,^,.,.^,,.,,^. 

'"'■■■■■'"•l'""    ■ -■   "'■   'I'"'   'M'.-    r,.,.l<-   ,1-,..      Tl„-,.   ,„.,,,r,.,, .,r,. 

I>i"vl,v  Iriciil  in  clinriirtiT  iin.i  tin-  niiv. 

<'M   lil.,.k  SturK-.>„  lak,,  ut  a  ,„.i,„  .,„   ,I,.,  ,,.,  ,;,,,.  „,■  ,|„.  ,,, 

buy  nnr.h  of  ,1„.  1,,,,,,  „„i,„.  „u.r,.  i,  : .,  ,,..„,,.„„  ;,  „„,    ,   ,,./ 

w.l..,  -umnj;  both  ,1,..  l„w..,.  ,,.,,  ,,„,,,  ,„„,  ,  „„.,  ,„.  „^.„^i^,,_^  ^^^^^  ,_ 
^tono.  Il„.  ,!,k,.  i.  .in,..,..xr„n.,l  .plif.  Ft  ,.„nM,,.  .(  pi„k  tVM-p.,. 
'M.nnd  .o„,e  ,h,rk  ..ili..nt.s,  .11  in  n.inut.  „nl„.,in,.  ,1,..  l.-M-,,.,; 

,.mlon,Mn,„n,..    Th,.  ],an,l  s„.,.i„u.n  „1.,„  in.p.Hn,..!  , .tain  a  Hake 

of  hc.n,at,te  A"  across  perhaps  to  l,o  a,...„nn,..,l  f.,,-  1,,  th.  ta-t  ,l,at 

™oa  h  tl.  trap  sl.ect   at  this   point   is   fo„n,l    th-   h..n.a,i,i,.  .n.i. 
.l..M.r,b.d  ahov...     At   the   loc-ality   wh...   it    ua-   o,..,...,,,     „,..    ,iiko 

a.To>,.  was  foMn.l  in  th..  uppor  trap  -h,-,  a,„i  in  th.  „n,l..rlvin..  .an',!- 
-tonos.  .\..,th..r  th,.  h.r;:,.  n„r  th.  ,n,all  .hko  ,.„„i,l  I..  tra,-,.,|  ..rv 
far.  an.I  it  .-oul.I  not  ho  ,|otorN,l.,o,l  wh.th.r  th.  ia>-,.  .hko  al^o  n.,.<.,'l 
into  the  ui)pcr  slwct  <if  trap. 

hi  tho  oliff  front  of  IVhiatang  \,\uff.  on  liiaok  Snu^oon  l,av    ,h,..o 
is  OM.OM.,1  ,n  ,.ro.s  .,,.,i„„  „  ,,ik.,  „,„,„,  ,,„  f,.,.,   .^^  ^^._|^,^_    ^.^^^  .'^^  ,,^^^ 

.0  tho  southeast.  an,l  .triking  \  r,->'   K.    The  rook  is  nuu-h  jjnte,! 
-nto  small  polygonal   hlo.-k.     1,    i.  ,.,oon-pink   in  eolour   with  gr  ■■ 
patehos.   prohahly   basi..   se,r..„ation..   an,l    it    is    very   f5nc   toxt.re 
Ihe  const.tnent  mineral,  are  pink  ortho,-la.e  fehlspars,  blm^k  nn.a 
-l..a^t^,  an,l  ophlote.     Ther,.  are  also  ,  f.,,-  „nall  n.oro  or  less  eon- 
torted  veins  of  quartz  which  noay  be  of  secondary  origin.    Two  sm.nll 

apophyses  of  aplito  were  fou„d  rnnnins  int.,  tho  a.ljacent  trap 

Similar  .likes  hav,.  been  olwerve.l  at  Flatro,-k  portaf;,.    at   I  ivi,,..- 

Mo,a-  po,„t,  and  on  the  shore  a  little  .outh  of  Ondu.bika  narrows    ^ 
The  larjiest  .like  at  f)n,bal.ika  narrows  is  about  l-'-C    vide    .„,d 

coul.l  be  traced   inland  for  a  considerable  ,listan..e.     The  n.ck' i-  a 

?ranod,orite  cntai-in.'   a   pla^rio.-laM.   f.-Mspar  relat,.,|   to  oli..,,.],-,. 

a  httle  orthoclase,  and  quartz.     The  diabase  n.-xt  to  the  contact  w:,-' 

bleached  as  if  by  the  a.'tion  of  the  aci.l  solutions. 
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•"»^'  'linlian.  an.i  a.ljuoent  rook,      TI  """•  ^-"'•'••s  ■«  the  cool- 
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I'OST-DIABASK    \KI.\S. 
tlio     sl>.,rt.    of    Pijitavval.ik    Lay,    about 


■Snn.ly    hay    „„,!    „e,,.,„i„,    „,o„«    the    shore    for    s  verl        I, 

these  lar^r  veins  show  cavities   linecl   with  cr>Jtals  of^dns  1  ^t 
It  was  reported  that  abates  ha.l  l.een  found  on  the  beach  in  W.   t 
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Pleistocene  Gu,l(><,y. 

The  greater  portion  of  the  bed-rock  in  tl.e  valleys  „f  all  the  rivers 
•s  covere.l  by  lu„se  d.brU,  chi-lly  „f  gl.Wal  o.iKiu.  ( )„  ,1,,.  ,,,,„„,„ 
."  the  n.ter-valley  di.riets,  there  are  often  lar«e  areas  whollv  ft 
i'"m  c.„v,.r  of  any  kin.l  an.i  tluTe  are  .-.ill  |,,-,a.r  ana,  ui,l,  ■,  ,,,-, 
th>n  cover  of  .eattered  roek  fragments,  or  little  gravel  and  .and 
pockets,  over  wh.oh  is  spread  a  thin  blanket  of  moss,  and  ^vhi<.h 
supports  only  a  .nail  and  ^nnted  vegetation.  On  parts  of  the  up- 
land,  the  glaeml  eover  may  have  considerable  developn.ent,  lu,t  it 
18  never  so  extensive  as  in  river  valleys. 

DEfOSlT.S    OF   OLACIAI.   OUKas. 

The  glacial  deposits  found  within  the  area  fall  into  two  goeral 
classes,  morainic  materials  proper,  and  classified  :iaterials.  either  in 
the  form  of  eskers  and  kames,  or  of  stratified  .leposits. 

The  morainic  materials  are  of  two  types,  terminal  (or  late-al) 
moraines  and  ground  moraines,  the  latter  being  by  far  the  most 
r.bundant-when  considered  areally.  There  are  n.any  localities  in 
"Inch  unclassitied  glacial  debris  occurs  where  it  is  difficult  to  deter- 
mine Its  origin.    W- o.  .he  materials  of  the  ground  moraine  have 

overlam  a  ridge  of  tra  .  rock,  the  resulting  heap  may  present 

all  the  surface  features  of  th  mounds  and  hills  which  elsewhere  in 
the  region  muEt  be  regarded  as  terminal  deposits.  Often  it  was  ini- 
I.ossible  to  reach  any  conclusion  as  to  the  character  of  a  given  ridge 
but  the  frciuency  of  the  blanketed  ridges  the  character  of  which  can' 
be  deternuned,  suggests  that  many  of  the  mounds  that  appear  to  be 
of  morainic  origin  may  be  otherwise  formed.  The  identification  of 
the  moram.c  material  is  still  further  complicated  bv  the  superposi- 
tion of  classified  materials  both  of  glacial  and  of  post-glacial  lacus- 
ti'ine  origin. 

Terminal  Moraines.-ln  the  upper  portion  of  the  Poshkokagan 
Kiver  valley  there  are  unclassified  deposits  consisting  of  trap  bould- 
ers and  a  few  of  gneiss  and  granite,  fragments  of  the  country  rock 
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"""•;"•■'-'"■■'■  -M  -.n..|  .„,!  ,n.v..l.  ,1,..  two  lat,,,-  forn.inR  the 

l-lk   ..1    th,.   ,„:„.ri.,l   ,„■..-,.„..     Tl.. |.,,„.|,-.   .,-   ,„,„„„j   i„   ,.„„, 

-■•t.ou  ,n  (h,.  ,n,rK..  ..'•  tl,,.  rivcT  nc.r  the  we,t.ru  lH,u.uh,rv  „i   ,.h„ 

.l.-tr..t.  an.  nl„.ut   I.)  f...t  in  thu.k,.ess,     |„  ,h.,  valh-y  of  tli..  upper 
Spnu-..  nuT  very  si.nilar  ,I.,,„m,,  „,.■  f„„„,|  at  MnU  ,I„.  .u.nc  longi- 
":'<■•      •■'1-1.  -•.-^  th..  l,.,.al  ,,M-fa..,.  ,„p„Kra,,l,y  i-   v.ry  irr..,^,Iar, 
^.  u,K  l.rukcu  „.t,.  .|.mu.s  ami  ri„Kes.  lu,vi,.K  a    .„rfa..,.  nli.f,  ■„  the 
Spru,...  K.v.r  yulloy.  „f  about  7.^  U.t.  Ass,...iat..,l  .,i,h  th,...  ...atcrinls 

;"•••  "'"muU  „t  -an.l.  pr„l,al,ly  r.,,n....,„inK  ..v-rwa^h  .an.!,  from  th.. 

'",  ';'""•    ;']"^  ''';':^''^  "•■  ""•  ^'"■' ■•!-.•  -    h,.,,,.,..,!  l,,  „„  either 

>.<  c.  by  a  -htJ  wlaeh  ris,.  „t  .(.  f,.,.  al.ov.  their  hi.^hest  level,  the 

.lley  Ih.m.k  aho„t  a  ,„ik.  a.ul  a  .p.art.r  wi.le.  It  seem.  ,„„to  probable 
'I'i't  tl-..  .iepoMts  r..pre,ent  th..  tenniMatio,.  ..{  a  l,.ea!  ien  tnnc„e 
wh.eh  lay  ,n  the  valley  now  o..eupie,i  by  tbe  Sprnee  nver.  Similar 
""•■■'.■"le  ,l,.poMts  were  foun,l  between  th..  lea-Iwaters  of  the  m.^k 
"iM.  ,  ,  ,w.  northea-t  to  .'ir..|e  lake,  an.l  l.i,,,..  ereek.  a  tributary  of 
the  r..>hliokafrnii. 

Thi>  ..reek  runs  in  a  .leep  valley  b  .tween  trap  „plan,Is.  The  e-k-e 
ot  the  up  an.l  „„  the  southeast  si.le  of  the  valley  is  in  plaeos  soour-d 
by  pla..ia     ,ee.     On   the  opposite  si,ie  of  the  same  vall.v,   n.-ar   the 

'" ■■  '■";'  "'  *''■■  •■■•""^'  '^  "  '"'*?•'  '1^'Posit  of  what  seems  to  be  remnants 

ot   ore-«  aen.l  soil   in   ,,| Jn  the  valley  of  the  PoshkokaRan   the 

suppose,!  local  termina raine  is  also  tlank,.,!  bv  trap  ri,lfc^..s  whi,.h 

I,.,  some  nule.  away  fron,  tbe  plaee  when,  the  n)orainic  material  was 
observed. 

A.  th,.  loufr  porta«. v,-  Can.p  Al,..xan,ler  o„  the  Xipi^on  river, 

the  tra.l   run,  over  ,laeial  d.-bris.     At  the  south  en.l  these  deposits 
......s.st   ol   s,rat,h..d  .and-  and  elays,  apparently  overlying  morainic 

.  aterud.  Muee  boubb.rs.  son,eti„,es  of  lar^e  si.e,  ar.  foun.l  in  the 
••'^"MuK  o,  l.n,.er  .-n.c.k  and  th..  Xipi«on  river.  Assoeiatod  with 
hc..e  boulders  are  ..lays  and  ,.rav..|s.  At  th..  upp,.r  end  of  the  portage 
th-  trad  dese,.nd,  ,.er  a  slo,.  eover,.,l  with  larj^e  and  small  well- 
•--1-1  b.,ul.lers.eh:e,Iy  „f  trap,  oeeasionally  of  ^n.-iss.  Some  k..ttle- 
Imlos  now  torn,  >wan.ps  in  ,be  „ppe,.  pan  of  the  san.lplain.  Th.. 
r,.la„.,ns  ot  the  stratiti.>d  and  unstratiti..,!  portions  of  the  deposit 
suf.u.  .t   that  tins  st.vp  bould..r.str,.wn  portion  of  the  deposit  at  the 

north   ,.n,l    r.  presents   an    iee tact   slope,   and   that   the   stratified 

.nat..r,als  on  the  nu,re  southern  n.n  of  the  porta^  represent  over- 
wa-h  fn.m  t  u.  .ee  front.  The  .l..posit  is  further  ..omplicated  by  the 
presence  of  lacustrine  stratified  clays  and  fine  sands  along  its  front 
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d'n<lu|)mciit  wiH  foiinil  in  ilic  vall.-y  of  tlie  I'd-liknkosan  rivor,  whtro 
it  fovcrx  fully  10<)  squiiro  iiiiU's.  On  ilii-  portaBc  bttwi'i  n  lilack 
Sturgi'on  lake  and  bay  tli<  re  is  a  typical  ixposuro  of  thii  l.ouliier 
pavi'niont,  siniulatini,'  tlu'  fi'iitiins  snnii;linii's  con-idcri'il  charai'ttT- 
i.itic  of  tiie  liottoiu  of  a  riviT  chiinncl. 

Sniiiller  arras  underlain  by  boulders  are  found  in  nuiny  places 
vest  and  smith  of  Lake  XipiRiiii. 

It  IS  probable  that  some  of  the  clay  deposits  that  an;  found  in  the 
valleys  of  several  of  the  rivers  may  bo  jortions  of  tlu;  (jround  niornine. 
Some  very  small  beds  of  this  type  have  been  noted  in  the  valley  of  the 
SturKeon  river.    Their  area  and  extent  are  unknown. 

Kshcrs. — In  a  few  localities,  :'skers,  or  esker-like  ridi—s,  ovorlyiuft 
the  K>'imiid  moraine,  or  associated  with  a  supi)oscd  local  terminal 
moraine,  are  found.  Near  the  uppei  end  of  I'ine  portage  in  the 
Xipigon  river,  the  trail  tor  a  short  <listance  runs  along  the  crest  of  a 
very  stony  esker-like  ridge.  Ciosc  to  the  upper  end  it  crosses  a  second 
ridge,  very  steep  and  sharp  crested,  about  45  feet  high,  composed  of 
angular  blocks  of  trap,  both  larpe  and  small,  an<l  sand.  The  ridge 
strikes  nearly  north  and  south. 

Ksker-like  ridges  occur  i.i  many  places  throughout  the  district ; 
they  are  usually  steep-sided,  sharp-crested  ridges,  composed  of 
boulders  and  sand,  or  of  sand  and  gravel. 

\orfh  of  Little  .Sturgeon  lake  there  are  a  series  of  very  sharp- 
crested  parallel  ridges,  each  averaging  about  15  feet  in  height,  and 
lying  about  an  eighth  of  a  mile  apart.  They  consist  of  boulders  and 
sand.  The  local  topography  s<^enis  comparable  to  that  of  areas  in 
Sweden  where  eskcr  ridges  form  natural  boundaries  between  adjacent 
fields.    The  ridges  in  this  locality  strike  S  74'  E. 

Xtnnerous  eskers  and  knme-like  riiltre.s  have  been  reported  by 
Jloore  as  occurring  near  Trap  lake  in  the  Windigokan  region,  east  of 
Lake  X'ipigon.' 

Sandplains.—h\  the  valleys  of  all  tlie  principal  rivers,  and  in  the 
lioUows  between  the  rock  ridj^es  in  a  number  of  other  localities,  are 
found  deposits  of  stratified  sands  and  gravels.  The  superficial  areas 
of  these  plains  vary  from  less  than  a  scpiare  mile  to  many  square 
miles.  They  differ  among  themselves  in  character,  and  are  probal-'v 
divisible  into  two  distinct  groups  of  deposits.  The  first  group  ■..  is 
associated  with  the  period  of  ice  retreat,  and  was  formed  at  the  front 
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l'<mul  hollowM  |„.tw..,.„  ,1„.  ,i,  ,  V"  "'^'  '""^■'  "^  '"-  i-- 

'■"-■•-ftho ,..,.. J' :;;i/;;„:,;'::;;:;;;;'"'^-'--^''''-i.^^^ 

^      "'-^'''''''-Ur.,,,,,,,!'..,,,.!,,!,,!,,.!,,!,.,,,,,, ,.„„., 

m  tl.o  brculer  vnlleya  o.ljac.nt  to  Lak.  Xipi,.,,,  u-  ,    '  t"""'^ 

waters.    S„„,o  of  .huu  are  of  )„„.  ,!„»,.  ,1  ,  '  J  ,       w         '    "      f""" 

Wis  Wow  ,,.a  of  th..  p._.u.ke  N- ;;;;i^^ 

J-.xc.pt   ui  a   h-w  ,,„.,iii,.   i,Htan<-es,  it  i,  „„t   alwv.  i  . 

detortnino  tl,o  ori.nn  of  a  sandplain.    'fhc  tu      v^    ^  ,'   :"''''-'  '" 

;■-'-• ' ""  '<'e  .a..,i„ai„:of  klu^o  ^  Trt:::  :r 

opo.n.ph.o  ch„racten.ties  of  tl.e  t.pi-al  ,uL  .an^p  s  ^  ^ 

;.^tHe.  ana  cannot  a,.a.  .e  z^z^^X::  :;:'::Z:: 

he  ]  Io,st,.c.„e  gradually  n.or.es   with   the  post-Ploistooeno         L 

distribution.  '   '   "■'""  ''"^^"'"■"-'   "'-"   -1   "-> 

Glacial  I'I„in.<=._I„  ,on,o  cn.o,,  vh.ro  the  .«an,l  ,k,,„-i,s  , ..^  ;„ 

.na     area,   thcv  are  foun,I  to  proson,  .teep  typical  i.J  .-outaot    Ip 
on   the   north   or  northeast   side.     The  average   anu^ie  of   the  La  1- 
^lope  .  about  45=.     The  hei.ht  of  the  crest    'aries  in  amo   nt    o  a 
.naxj„:u,„  of  about   70  f...     F.on,   the  erest  outwar,!  the        p^; 
.en  ly  downwar.1  at  a  lo.  angle,  rarely  exeee,,ing  ..^  often  mue 
t  an    h,..  p.eva,nngly  in  a  southerly  ,liree,ion.     On  ,he  steep  haek 
»  ope  large  blocks  of  loose  waste  are  fn..,aently  foun,I.     Awav  fr  „n 
e  sharp  well  „,arke.l  erest  line  at  the  iee  eontaet  slope,  st..:  : 
any  k,nd  are  rarely  .seen.    At  the  base  of  the  steep  slope,  sometime, 
.eparated  from  it  by  a  few  hnn.lre.l  yard,  of  flat,  swam';  ground 
.unlly  a  small  stream     at  time,  thi,  stream  runs  direetiy  .,„ng  ih 
ba,e  of  the  deposits.     The  plains  are  further  frequentlv  elarneteri.ed 
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I.'  till'  pn  .i  111.,  iif  hiryv  ..r  'iiiiill  ktltli  -lioli>.  r.|>ri'«i'ntiritr  -iuhts  tliiit 

""■'■  "" 'iiipiiil  l.y  liirjf!'  i.T  liltH'kx  nroun.l  which  tl.,    innfl*  ai"- 

riinmhiti'il.     SMli-.c.|iifiitly   thf   i.'i'   iiiiltril   mid   ii   (lipn-ri-iidii   in   th<! 
-iirl'iuM'  iif  thi'  pliiiii  was  t'oriiicd. 

These  pluins  are  frciucntly  of  oomiikrabln  local  importaiieo  in 
(k'tiTitiiiiiinf  the  (lim'tiuii  nf  tjipw  ot  the  .«iiiiillir  str.uni*  iiinl  in  the 
(liHtrilmtiiiii  of  forest  growth.     Tlicrc  is  a  proprressivr  ehanRe  in  the 

t,\|K'  of  vi'(.'.  ■  itioi.  IIS  oiii-  ill' imIm  from  the  upper,  dryer,  well  drained 

portions  ot  ill.,  pliiiti.  t)  the  >\viiiiipy.  poorly  drained  areas  nniierlnin 
liy  till'  chariK'teristic  houlder  pavement  of  tlio  trn  iind  inornlne.  Ilo 
posits  of  tiiis  type  oiM'iir  ut  niiiiiy  points  in  tliu  dibtriet,  partiiulnrly 
fimtli  and  west  of  the  lake.  The  Handplnin  ut  (  iiiiit>  Alexiindir  on  th< 
Nipitfon  river  is  a  iiootl  example  of  tiiis  type  of  phiin,  somewhat,  rom- 
lilieatid  iiy  tiie  presence  •  T  t(  rniinal  niorainii-  muteri.il. 

Lacustrine  I'luins.-  Deposits  of  the  second  type  cover  larK(^  areas 
around  the  .shores  of  Lake  Xipifton,  and  in  the  valleys  of  the  stream* 
triluitary  to  the  lake.  Very  similar  deposits  in  the  HIack  Sturgoon 
liivi  r  valley  prohably  also  helouK  to  this  type.  The  hcdiinents  are 
nearly  horizontally  (occasionally  eross-hedded  i  licddtyl  tine  sands, 
of  till  arji'llaciiius.  Associated  with  them  are  heds  of  Kne  .stratified 
clays.  I'sually  the  Htratitied  cluy.s  are  found  to  underlie  the  sands, 
lis  if  the  idays  had  first  iieeu  deposited  in  deeper  water.  Below  Camp 
Alexander,  in  u  frcslily  under-cut  section  of  the  cast  bank,  were  some 
of  these  clay.s  restinjf  upon  stratitied  sands,  and  also  capped  by 
.-imilar  -unds.  The  upper  surface  of  these  ihposits  is  ii-iiully  a  plane 
inclined  ircntly  towards  the  basin  of  il.i-  hike  or  tlie  lowest  ground  in 
tin;  >icinity;    lociilly  it  may  appear  to  be  almost  Hat. 

In  the  valley  of  the  N'onwatin  river,  near  it^<  mouth,  sj'ctioiii 
..^MJUt  i.'.  feet  in  heitrht  are  exposed  tllr()U^dl  some  of  the  ileposits. 
Tile  lower  10  teet  above  tlie  surface  of  tlic  river  consist.^  of  very  (ine- 
te.xtured  bluish  clay,  apparently  entirely  free  from  grit.  Somewhat 
similar  clays  were  noted  in  tlie  banks  of  the  Ulack  Sturgeon  river 
111  low  K~k«niioiiwatiii  lake.  These  clays  ■vero  eonforniably  over- 
lain by  slratitied  cross-bedded  siliceous  sands  of  very  fine  texture. 

Ill  the  valley  ,,(  the  Kabitotikwia  the  sands  are  very  simllur  in 
I'  -Mure  iind  coniixisition,  being,  however,  somewhat  nrgillaceouf..  In 
the  valley  of  the  ro-bkokamin  the  sands  are  niu-tly  course,  and  are 
mixed  with  smnll  rock  fragments  and  occasional  gravils.  The  sand.s 
if  tin-    Kabifotikuiii    form    an   apiiroxiniately   level    plain   extindiii;; 
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•..Mitlnvanl   <r..„>   ICiiu-hk  Imv   l„  (hi,.,-  |,,,,.    „,.  ,   ,  , 

•'•''^•.'■''l-->nlv,,,f....t  „,,,....,,,,,,,.,,,, ..,,,.,,,,,, 

Ullll    tllf    .l,.|lth    ,,|     t  iL-    rr.„inli    .U.r.    .  I  ..  '• 

-  «...   ,.f   „,..   riv..r   ,1.....  ....   ,   .„„„,,.„  .,   „„„^      ,,^,  .,         ; 

«'"•■'""  p.-...   •  «..,!  ..„,li„„  .„„,.„,  ,,„,  „  ■^„^,,  ■ 

;.,:""'^'/:"'  ?'"'*""•  ^"  ""• ''-M.nrt',f  i, ',.; 

l"M,^'  nuvl.v   ,n„r..   than   „    ,„,.,    „,„,,„   ,,.,„„^   ,       ,  •'  '•'"' 

atonal.    ,.„„„„    ,|„„„    ,,,     „,^.    ^,..,^    .,^,,,^    ,._, • 

through  xvhi<-h  IN  iipp<.r  c.,„rso  lios. 

'l''u-   low,.r   ,l,r,...   „,i|..,  „f   „„,   ,.,„|,k„u„„,.„    Ki,,,  ,.|,„,„„, 

l-,Kh  ..,,., lar  al,,,nul  .|,,,,.i..     Th-  .a,.,.-  i-  , ,•„.,.  -lav' 

P-t  i..un.l  a,  ,1.,.  „„„„1,  of  ,i,..  N„„„,„i„  riv.T.  an,!  ,„.  ,1„.  m,  k 

I"  thn  vall,.v  .,f  th,.   Hla,.k  .S,„rK,..,„   riv.r  ,1,..  ,,il.,„a,v   l„,.,..,| 

"'^"'^^•''■'••"  I-  •'•'---.  of  tlu.riv..r,hr,,,,,h  ,,.-,. 

l.av,.  ..„t  .st,..,..i.,..,   „aH„„„.,„..,,  vall.,.   t,.  a   ,l,,,r ,   ,i„„J     J 

f  the  .„a.„  nv..r  whi.h  has  i,.  „.,„,  „,„,...  .ut  ,Iown  t,.  l„.,,.ro..k    U 

.    t  .nore  than  .,0.  an.l  of,..,,  K.s  ,han  ...  f...,  in  .lc,„h  in  i„  1 , 

P"  t.      The    .„rfa,.o    of    ,h..    san,|„h.ia    ri.es    i„h,n,l    t.nvar,!-    rh,- 

.H.r.....n,M  hy  ,h.  „n,,ih.  „f  ,h..  stn.,,,  1,.!  „f  the    .r,.s,.„t  lat. 

"-^wontH  ■„   tho.r  l„„,,r  potions,  w h  ar.  „,  ,ra.i..      A.  a  ,..!,. -1 

.^^.•^.u.s..,,.unK  valleys  at  fir.t  ,1„,h.u  w.^twanl  fn„„  ,h,.  ,„ai„ 
uvtr  an,  secfons  of  ^roater  .lepth  are  oxpo-,.,1  al„„»r  ,h..ir  >i,|e.  than 
»re  found  on  the  „,„in  stream.  The  whnlo  thieknes..  of  the  ,l,,,n<it 
se.n.s  to  he  ,.on,„„sed  of  ra.h.r  tine-brained  nrKillae..,„s  s.ratiHed 
sand.  I  lu.  w.dth  of  the  .and  tilling  in  ,l,e  valley  of  thi.  river  varies 
greatly  „.  different  parts.  h„t  the  av.ra.e  .id,h  is  a.,o,„  Z^Zl^ 
In  so„,e  seet.ons  shown  aLn,-  thn  IJhuk  St„r...„n  rivr  th.-e  strati- 
fied depos,ts  are  foond  f,  overlio  typleal  ,.r„u,.d  n.oraine.     In  many 
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<if  the  ...ptions  r.x|H,«,.,|  l.y  ur..l..r-.Mittii,K.  fhu  U;U  nr     f, „„„l  to  I,,. 

t.ur.^,mtnll.v   Mrntiri-.I   ,la.v-;     wh-r.     tiny   „r   toff-thtT   tho   clay. 

«..n.   ,ilH„vs   f.Min.l   t..   ut..|,.rli,-   tlm  .nn.l        At   one  point,  tt   i.iilct 

^"Uth  ..f  K«kwHnMi«ntiii  liikc.  „n  tlir  ...i-t  .!.!.•  nf  tl.e  vnll. y,  „  .Jmrp 

rnzor-l.nckcl  <.,krr,  -frikitiir      ,m   nti.l   ,v..,t.   and  7(1  f.vt   in  l.-i^lit 

•bovP  tl...  ,,l„;n.  W..H  noted.    (.t,„.r  .-kor-likr  or  knnio-liko  ridgM  of 

'V "■"""  '"■''-''''  ««"'o  not!>d  ni-nr  the  Lii-o  of  the  .scarpmont  nortli  of 

Xunwiifin  liikf. 

A  snndiilnin  r.f  rnn^dernldc  importiinc r,-ur-  iit  th.'  |.ntl..in  i.f 

M.-Infyre  l„,y.  and  forms  the  mI..  of  tlio  Indinn  i.ottl..ment.  At  tho 
«h.>ro  «Prtio„  .,l,„ut  .'SO  feet  of  tiiio  re,|.Ii»h  mtul  in  expose*!  in  n 
cliff. 

Similar  deposits  covor  a  Inr^.-  nron  nt  tlio  h.nd  of  Lake  IfMcn. 
On  tho  cast  !,.  of  Nipifron  lake,  nrouiid  Poplar  Lodips  ai.i  in  the 
valley  of  >tiirK.'on   river,  n  very  extensive  series  of  depo«its  of 

thi-  typ,.  oeeur^.  In  a  s,;-tum  al.ove  the  first  falls  on  the  Sfurpm,, 
river.  ColemBn  fon.i.l  Seventy-three  feet  of  silt,  followe.l  hy  ,,  layer 
with  nnsrular  boulders  like  till,  as  if  the  silt  were  inter-Klneinl,  hut  the 
slippinfr  of  materials  on  tho  eliff  iihov..  mode  the  relnti,,ns  somewhat 
i.neertuin.  Above  the  bouMery  bed  was  n  stratified  sand  reaching 
ninety  fi'et  above  thf  river.' ' 

These  .leposits  are  also  found  in  the  valley  of  the  Onamnn  river, 

in  the  vnlley  of  the  Ombabikn  river,  and  at  the  nnrth,end  of  Ombabika 

bii.v.     A  very  extensive  SH     ipliiin  occupies  a  liir^e  s.'cti.^     ol' ,■,,!, ntry 

north  of  Lake  Nipigon  betw..en  the  likitiffushl  and  tlu    Whitosand 

rivers  and  extendinR  northward  nearly  to  Round  lake.     In  foct  this 

is  the  larpest  area  of  alluvial  soil  suitable  for  occupation  within  tho 

boundaries  of  the   district.     Tho   Pikitipushi    (Mud)    river  Rets   it8 

luime  from  the  ehnraetor  of  the  materials  through  which  it  has  cut 

its  chnnnel.    The  edge  of  the  deposit  has  b(vn  cut  back  by  the  waves 

of  Lake  Xipigon,  and  it  shows  an  extensive  cliff  of  white  sands,  rising 

nearly  IfKI  feet  above  the  lake.     The  eh.uu.els  of  the  Pikiti^'usbi  and 

Whitesand   rivers   have  also  exposed   sections   of  this  deposit   about 

100  feet  in   thickness.     Tho  plain  rises  gently  northward  at  a  rate 

less  than  .-■,  feet  per  mile;    over  large  areas  it  appears  to  be  nearly 

flat. 

Other  smaller  sandplains  are  foun.l  near  the  west  end  of  Wabi- 
no.h  bn.v.  and  at  the  mouth  of  Kainshk  river.  The  latter  is  the  site 
of  an  Indian  reserve  and  village. 


I  Coleman,  8,  p.  1G9. 
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CIIAIM(Tl:n  (IF  TIIK   1,  ,:   KIMMns. 

Slrlalrd  Rock   Surfarcs.-Al.,uAM    „,„,   ,,,„.•„.,,    ^„„,^ 
e     .nwul   „.aW,    ovor.vw.H.,.   ,hro>,,l,„„t   tl,,-   r,,io„.     S   rfa 

t;o::/t :;;,!;  r';;;;:::r :';:;:'':'- •■^'■'■;-"- 

PC.,cr.,l   r„  „,1.1   ouliHKS  of  a  ^'laciaf.!   k„.,l..   I,as   l„vu   .a„.„   an,! 

tl.er  .s  „  small  amount  of  lo.al  .Innna,...  but  wh..,.  .ho  m.-k  i.  k,  „t 
constantly  ,„o.st  by  ,lan,p  „,o..  On  su,.].  nn.k  suH-a.es  a.  Ian.  , 
r>rot...,o.l  l.y  a  .and  or  .lay  ..vor  f,.„n,  .h,-  .i....ula.in.  soil  '  J  .^ 
..•.no,,  can  often  befoun,,.  Tboy  a.  aNo  ...on.:,  on  .u:;;;,  1 
n^  no  httl,.  af  o.-to,l  l,y  h„M„o  aoi,I:.  .,;..  ro,.];.  ,.f  tl.o  I,o„  ,■.,.„„„  i^  „ 
Surfa..o.  o„  wlu-h  s„.iati„ns  or.  ...  .n.-n-.l  an..  ,l,o-,.  .vl,i,.l,  l.avo 
Wu  .ubjoct  to  tho  wa.h  of  wav..  ,.  .,r..an,.  Th,..-  aro  partin,  - 
well  shown  along  tl.P  ,,,~t  >l,„re  of  i.ak..  Xi„i..,„      '  ' 

Jl.T..   .s   in  n.any  otlu-r   lo..ali,i,.s   lo.-al  t„„„,.,.apbv  is    fonn.l   ,„ 
W  nUhjen..e<,  the  local  .li.otion  of  ioo  n.otion  as  inai...,,  JL 
trnc.     All  who  have  e.xam.n,.,!  ,h,.  stria,  have  nntol   that  th  re   .,r,. 
two  sets,  one  preservcl  only   in  lu.Hous  an-l  sh..I„.re.l  sp„„  ar.n'nd 
he   shores    of   Lake    Xipi.^on.    the  other   the    prevalent    tvpe      Th. 
^nner  are  well     hown  at  n,a„y  points  al.,n.  ,h,.  ..t  .ho^.  of  l.ake 
^  p;.-n,.   espe.,al  y   so   north   of   th.   n,ou>h   of   the   S.ur.eon   river 
Ihe.r  course  hes  betw,  en  11.0^  an.l  2Io^  or  son.ewhat  to  the  we.t  of 
Bonth      Ihe  yonnsor  s.ries  of  .tria.  are  foun.l   at  nun,er,.us  points 
around  hoth  sides  of  the  lake,  and  lie  between  2,-..r  an,l  -.s,,     ,1,.,,  1,^ 
hoy  have  a  pronounced  westerly  trend.     S.rh.  i„  „  direction  other' 
h  n   the   d<,nunant  one   are  of„.„   f„„u,]   ,.,„,,  ,„„.,,i„„^   •  , 
topograph.,  l.atures  have  locally  nio.lified  the  direction  of  the  r.ove- 

On  the  upland  areas  away  fron,  the  lake  basin,  stria,  are  rare 
Ihe  wnter  has  observed  a  number  on  the  uplan,!  south  of  the  lake 
and  east  of  Black  Sturgeon  lake,  and  also  near  the  hea,lwaters  a 
r,butary  of  the  Poshkokagan  river.  Their  trend  is  be.wc.n  o,o» 
and  215  ,  or  m  accord  with  the  older  s.vstcm  of  striations  which  are 
found  on  the  northeastern  shores  of  Lake  \ipigon 

In  general,  it  may  be  said  that  so  far  .s  one  can  judge  by  the 
study  of  strmted  surfaces,  the  strhe  in  the  basin  of  the  lake  have  a 
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Iirni,.,uii<M(l  westerly  troiul.  wliilu  oiit-^iile  of  tlw  Imsiii  tlip  trond  U 
SMiith  of  s,,iitliw.-t.  It  ,;m  1..'  iiif..n-.Ml  that  tlu-  southwost  niovpnirnt 
n.-  iii,li.-,it..|  l>y  tlir  stria'  rc|>n>rMt.  the  Kimornl  flirivtion  of  the  ice 
motion  .luriiin  tiwit  inrio.!  ,,f  time  wlicii  tlio  front  of  the  ico  lay 
i-oiith  of  LiiUf  Xipijioii  l„Hin.  Til.'  westerly  trend  of  the  striie  in  the 
hiism  iiiiiy  be  due  to  loenl  vortie.il  niovcMuents  in  the  ico  due  to  the 
nature  of  the  topography  of  the  l.nsin  a^  a  whole,  hut  it  is  more 
prohahly  du"  to  nioveiuent  of  the  ie,.  in  later  stayvs  of  the  glacial 
period  when  nni.li  iee  still  occupied  the  Xipisou  ha-i.i,  hut  when 
active  niovpinent  on  the  uplands  had    -eased. 

In  a  tew  l.icalities  I'hatler  mark  :iud  creseentic  cross  fractures 
are  wdl  d.-v,-l(,ped  on  >moothly  Kiariated  surfaces  of  tine-textured 
rocks.  In  the  narrow-  leadin^f  to  Omhahika  hay,  and  near  Spruce 
point  on  the  we.t  shor.  of  the  lake.  -,,me  particidarly  tine  examples 
Were  -  (  ]i. 


*v 


■..il.i,'  .,'  //,,■  /,■,.  hrnsinii.  Xunicroii-  iuve-tiyatlous  have  >liown 
chat  the  typ,.  ,,f  to|M-iaphy  characteristic  of  the  ancient  crystalline 
rocks  of  central  Canada  around  their  -outhern  inargin  was  developed 
prior  to  the  deposition  ,,f  the  now  overlying;  sediment-.  It  is  also 
known    thai    livt'.uv    the.c    >edinicnS    were    deposited,    hut    after   the 

''"I""'"'  '"' ii'i'ky  surface  had  hcen  developed,  a  certain  an-ount  of 

-'"■''"'• ■"-^'"'i   ""'1   di-integration    ha.l   taken   place.     Whether   this 

type  of  topograiihy  is  to  he  attributed  to  the  action  of  glacial  ic"  or 
not  is  a  subject  requiring  further  discussien.  aiul  one  which  does  not 
cr.me  within  the  scope  of  this  report:  hut  in  view  of  what  is  known 
about  the  topography  of  the  crystallines  l,eneath  tlc>  sediments  and 
clo<e  to  their  margin,  it  is  almost  certain  that  the  amount  of  ero- 
sion to  be  attributed  to  the  last  ice  sheet,  so  far  as  this  area  is 
concerncil.  is  not  very  great.  Tho-e  who  attribute  an  enormous 
amount  of  erosion  over  all  central  Canada  to  the  last  glacial  period 
wholly  fail  to  appreciate  the  nature  of  th.'  surface  beneath  the  sedi- 
ments, aiul  also  the  property  possessed  by  the  ice  sheet  of  differential 
erosion.  Locally  the  effc'ctive  power  to  erode  may  be  concentrated. 
while   over   largo   areas  little  erosion,   b.  tie   reiiu>val   of   loo-o 

waste,  and  sometimes  not  even  that,  max  c>n  place. 

Where  local  erosion  hag  been  intense  the  ,  >..-,ually  some  obvious 
reason  to  account  for  the  concentration  of  the  ice  action  at  that 
place.  One  of  the  most  striking  of  these  pla  es  found  in  the  Xipigon 
basin  is  at  Ombabika  narrows  at  the  northeast  corner  of  the  lake. 
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it  occupied  a  slight  ro-eiitnmt  in  Uta  leo  of  tlio  est  of  tlio  clifiF. 
'The  uppiT  nnd  lower  portimis  of  one  of  these  curtailed  talus  piles 
^'lll)^v  non-accordant  contours  and  profiles.  Talus  piles  in  tho  Iro 
of  cliffs  where  thp.v  were  conipletLly  i)rotirr(;d  are  uiiloiiohed  nnd 
hnve  normal  profiles  Talus  piles  are  also  found  with  the  lower 
part  buried  bencatli  sandplains. 

In  one  lo<'ality,  as  already  noted,  in  n  vnlley  ohout  .".00  feet  in 
doptii,  cut  in  a  trap  sheet,  and  lying  a  few  miles  souiliwe.^t  of  Cir'de 
lake,  there  is  a  small  area  of  disintegra*^eil  diabase  which  seems  to  be 
in  place.  Tlio  thickness  of  the  deposit  is  at  least  20  feet,  thounh 
it  may  be  Rreate.'.  The  material  consists  of  a  diiibasr  gravel  without 
a  triiee  if  Ixilding  or  si  ratification.  The  pebbles  are  epeh  rarely  over 
half  a  cubic  inch  in  vuliinic,  and  with  them  are  found  a  few  small 
but  not  disintegrated  blocks  of  the  original  rock.  The  exact  extent 
and  thickness  of  the  deposit  was  not  ■satisfactorily  ascertained  on 
accomit  of  the  very  dense  undergrowth  with  which  it  was  covered. 
Cilaciui  sands  overlie  it,  tlie  exposure  being  sjen  along  the  side  of 
tlio  creek  valley,  which  lies  in  the  lee  of  tlio  trap  liliilV^.  'riieic  are 
also  many  other  localities  where  the  partially  disintegrated  diabase 
is  still  in  place,  thoufrh  nearby  surfaces  still  retain  the  marks  of  gla- 
ciation  so  well  preserved  that  the  conclusion  seems  to  bo  warranted 
that  much  of  the  decay  took  place  prior  to  the  period  of  ice  advance. 

The  materials  of  the  ground  moraine,  partidilarly  the  portion  of 
it  wliich  is  characterized  by  the  presence  of  numerous  loos«  boulders, 
are  largely  the  same  as  the  bed-rock  on  which  they  rest,  from  which 
it  is  itifcrreil  that  much  of  it  has  not  been  transrort<id  very  far. 
Where  the  boulders  arc  diabase  they  are  usiinlly  well  rounded,  show- 
ing that  the  movement  has  been  sufficient  to  remove  the  partly 
disintegrated  portion  of  the  rock  on  the  corners  and  edges  of  the  joint 
blocks. 

In  general,  the  action  of  the  ice  seems  t(]  have  consisted  .in  the 
removal,  transportation,  and  re-deposition  of  the  loose  debris,  with 
only  a  very  limited  amount  of  bed-rock  erosion,  except  in  the  few 
localities  where  the  action,  from  local  causes,  became  more  concen- 
trated. 

OBIOIN  OF  THE   SOIL    WASTE. 

The  coarser  materials  were  derived  from  the  rocks  in  place  near 
the  locality  where  they  were  found.     The  greatest  areas  of  boulder 


'TcliiataiiR  bluff,  Pijitawabik  bar  and  elsewhere. 


m 


I'l    Ml      \| 


nlavv.iiuk  l,,,y.   |,,,|„    v 


I         .  ■    ■   ii"'iM,Mi  K  r),i\      I    ,1.,    V,,  ,  ,    . 


"  I'l.ilul.h 


I'l.  \  If 


^^'^w^^sm^y^sm^. 


•■>«.,.„nvoi.-TI,K    .V„.„,O.V    ,US,N-  1,., 

■ibo  .ravel,  an.l  .SZ^lrt  ""■^"  '"'"^  ""^•- 

-noentrntci.  „,„    I^,  I.^T'"""  '■'^^'"""'--  '--'-'.'■I.  -,■,.,. 
^•!^ys  probably  repro;,'    I      ""l  """""•     ^"'"^  ""-  -''t^  -'I 

oasc.  boon   workH  over  r  ,   t  '"  """"""'-^  ''""  '"  '"""^ 

Mingle,!  with  the  waste  r,f  n,:relv  I—  I  ,  ,.;    • 

I.......  transport.,  b.  the  iLfLir:r:t:;;T 

i".  "«-i.Atrapa.eri.oi^i  J::;;; ;;:;;;;,  r,-:^-;^^^ 

occur  ,„  a,.  arKillaeoo,,.  gravelly  s„n,,  .,.,>..  J    ^  ^'^  i,  J  ^^  [•'■''■' 

"•o  worn  chert,-  pebbles  on  a  beaeh  on  ,1  e  ,  k       "  ""  ^^P.'"'^"'';!' 

Kv.    whieh  contai„e,l   l\.Mk        ^•,     T  ,        T         ''•"'"""'■'!< 

Both  speeie.  have  been  ree,:  li  u\::t:TT''''  '"""'^'• 
an,l  by  Whiteaves  from  the  i-ikwan  ri;  /-  7  '""""'"";""•■■  -'-"'■ 
of  the  Guelph  limestone  of  ..,„,;;.  /.;  T^  '^  r'--t.Tis.io 
t;'-aretheon,.,-M,ble.thathav,:,:  ,;;    ';:"''''^;^7'-- 

the  iru.l..,n  Bay  Palaeozoic  basin.     Son.e    rtne  n  V""T'  '"'" 

•■'Iso  found  about  •'  n,;i .-         .i  .       "-"CT'cnts  of  I„„e.stono  were 

^ou,u,  in  then,.  The  ruUu.lntZl^^^^^J^l  '"  ""^  "'^"' 
ported  i.  about  150  miles,  from  the  ^^l:^  ^l  ^::ZT:' 
f^c  T  m  the  basin  of  one  of  the  l.,-.-er  t-ibrf.rie-  !/  V 

from  the  south.  t,,l„,lane,  ol  the  Abany  river 


'  Parks,  23,  p.  CO. 


6618— 8J 


."T-'Tr2'"'*s--'.-.i 


i! 


^ti 


m; 


i.Kolo,,!.    M.    SI  |,\  I  V,  ,\\.\i,.v 


I'l'fVl      Dll'nsll,. 


All         o 


I''    M...U..  o,  ,|,,..|,,,r,..  iMM  Hh.  ,,.,,■,.  Ink...    S,„a,.  ..r  ,1,,.,..  ,1.,„„„, 
par...,,   „,.  ,,.,    ,.„.,    X     i, .,.,.  ^.,.,.^  ,^.,^^  _^_.,^^^    ^^^___^^         ;^ 


fl<lllU(lc   Vrptilli,.!! 

Aloiiy  tl,..  ~l„,n..  „i-  t|„.  i,,|„,,  ,|„,  „„ 


111''   :in.|   uniwl   i,r,i.-li,.^ 


!'"r  ^i"''  ^•■'^'  '"-■'■■•  '"•-'-•  ""■'  ■-1I--  .V.U,„. U.r.,.uJC 

-  >l.o,vl„H.s  „t  ..,.,,„iM  M„p..  in  ,h,.i,.  ,l,.v,.l,.p„„.,„..,,,..„,M„l.  Tl...... 


ti.iitiircs  lire  ..iii.v  ,,C  j,,,.;,!  ,„ 


•lin.,l,|.|.,   ,ll,ii   ;,!■      II, ,t,   jit.   III,, 


"^ -"''■— i"'i-..u. ,„ i,...,.ii„.,ii,. :!,.;;,,: '" '""""■• 

.;„;':'"■   V'""^^'T-^."-"""- '■!'■ i.-vl,i,.,,  „.,,,,  .,„„„ 


"'  "'    ' 'i"iiii''    iiiil,..|.|iiiii.|.,   jin.   III,.  1 


'i;n-|    IIP.!    |„.;i(    l„,,j^    ,|,,^y 


^    M,     .  o,.   n.  Mtonn  ,,f  s,,,,,.,  of  tl.,.   ,,p,„i,,M:ib^^ 

kV;;  ■",?"'''•  ''' ^   '•■"'='   f  .nil..   w..st  of 

!J'"    '     ;:  '",'^"   '"■" -  vi.-t    ,S..pu.„„„.r.   luoi)   .as  ahout 

;t    s„,„.,„„.    ,   ,„^    „,„,    ^,., ,    ,,_    ,^^^    ^^    ^^^^^^__^_    _^_^^^^^_^^    ^^^^^ 

;t    .nt..y,.r  tl,,.  ,...,,..  ,.,i,.t.,fH...lak..t. .pth   w,.  ,,..„.... 

•""'    '^  ■       In    iuany    pln^.s     it    was     i,np,.,-il,|„     ,„    ,,,,..|^     j,,,. 
•^1-0  at  „,  .  „,„1  for  s..ven,l  niiL.s  in  „,ir  ,.,„„...  aroi.n.I  tl.      .  e 

'■'";""  ;•";  '"^'•'■'^  "-'*-''' "-  ^li f,.n,.i,„  „„,  ,„„,  „f  ,„., ;    ,' 

-n.H.,„U  ...,.wl„,t  s„,p,n„ .„, ..l,.i.„....a,,l..o.W;,„ 

.o„..n,ov..tl.el,„„,n,.    Tl,,.  ,,..pt,.  ,.f  ,,,,,,,„;,„,„,„.,,_  ,^      J 
"IIZ  '""   "^:""-' :'•   "'""«''    '^   '^   -'-">•   --  .1   f..t.     The 


'■al..ari.,,us  cast*  of  Cliam 


!  f 


au..     ,    uhu.h  «.ra,l, .,„.,„!,,ti„ns  of  .l,....,,,..!  „,oss..  and  otl 


sp.  mil 

Iff  led 

coiisii^rablo 

^  and  ( 

itlier 

1  stui'ii 

,!  or 

•It: 


•^^v 


_^  .U^MTiy 


i.*;g 


••"'""•V    >>l     Till      Mi'l.. 


<>\     li\v|\ 


n: 


ii.l   I..  III. 


STRUCTURAL  GEOLOGY. 
Folding  and  Plication  of  the  Archa an       \n 

""""- H ivn.l, ,,-,,!:•  "'''■' ''^-'  ■■'''''''■•''     •-'•-■-I 

"•■""•   '-"•..„„■„„.     Tl„.   II,        """""  ^'■'■''-  ^""l  ■■'■  -I-  .n.i 

••-■-K-vi,, ..;!;,;:;:',;:'';',,'■''■''■'■■•;'■■'--•''''' ^.'n..- ,„.,i 

;r"- '" "-  •'- '..  .i iZtzii "'-"'■""■'■'■- 


••iii-ly  <lcv  1. 


|i"Mt,  ,1.     T 


-;'>;''-vi'.i-.!. -till  .„,,,„,„, „^ 


'  '    P'Ti.mI    when    til. 


whicji   III,.   I,,,,.,. 

I"  I'll    VlT.V    ■.li^'ht. 


■'';'.'"  ""•'  '"•■"' ■'■-i  'I,..  „„i,,v  ,.„ 


'"""'-    ",ic   L,i,|   .1,,,^. 


H      -ll|-t;ii|. 


Il|i.,i, 


"■     -"-ll, •nil-Ill     ,.)|,,|,^,,.,     1,.^^.^, 


I'M 

faiilf; 


Block  Faulting.— s„„„    ,,,■  .i,     ,       i     ,       ' 
-'''-•niiviKi,,,,,,,,,,,,,.,.,,,,   ''''^ '■''■•"'-'  '-wiicm.,,, I,,, 

,,I. 'I'll'       IK  (N.        II     |,    nilltl.    i.rr.  ,.>l.l,.    .1       ,     ., 


^^•-'■<'  Hrsf  ,:,.v..l„,,..,i  ill  t 


^•■''"iK-iit-.    ..ni,!    il 


11'  ri'^TKiTi 


I-  'Vnu-  prr,|,..,l,l,,  ,|,,,f  ,,„ 


<-;iiisc,|    t 
l.viii;.'  sell 


"If    Inter    reiiil 


I'rini-  t,,  III,,  ,1, 


'<■  fiii'iy   )\iii!t    li 


,|ii-(liiiiiN    ,,(■    tl 


f'-iffoll    ef   III 


lIKIlf..       J 


t,,    l„.    ,1, 


I'-     iT.V-tiilli 


II''    -iirii! 


iii'iitiirv  MTi( 


"  liny  cviiif  III,   ,.,,„, 


'I' 


I'll  iiiMiu-:,,.,!  i,v 


■'" '   'I'-"   tlir,,„.||    ,|„ 

illllity  of  the  l,e,l.  ,,f   ,1 


1,' 


!!'•  rt'f-'inii  !ip|)e;ir-.  t,,  hi 


"   inillihei'  ,,(•  C,,,,!,, 


till'    fillilt    M- 


'■'■  I'l'i'ii  (livi(l,.,i 


leWiinj.   tl 


'■'"-■    iiii'I    the^e    hl,„.l, 


111'"  li   Iiiiiiili, 


le  se.li- 


■r    ..f    hlneks 


"'  '""•'il.'il-f.      It    i.   ulll 


<-   aru   iisiMlly   >|i.i„|,.    ,,,,,,,, 


tl.e  ti!te,l  hl„..ks  ,.|„i  1,,  ,,„.„„,, 
"'"">-'   flieso   pU,„e.   h„.   Pe,„|, 
I'iirtieiilm-lv  ,. 


y  'iii-i'ly  thiu  ih,'  fiiiili  ,,|, 


•r  iiii.\    ,li- 


I'liiiie  (oriiiiiii 


rr.I   the    ( 


'iniee.    I  I  ei,u-e    ..| 


i^itleni; 


UIllli 


IT  wo'-^te. 


Fiuilt-. 


iilMi'i-t   t( 


Milt-;   of   ti 


(Tiwi,„|, 


iiii.l   the   finil 


t    ZOIIJ 


I-  ll.-llit't '  1  l,l,„.l,< 

11-iially  l,iii-f,.,] 


iiinny  e 


l^es   tl 


iiiall   s,-iile  nre  ,,f,, 


ff  the  (liahnse  sJicfts 


it'-^-  nripeiir  1,,  h,.  ,] 


I'll    "soeii    in    tlif>  se,1 


lineiiN 


iroefly  iw<oei..,t..,|  with   ti: 


lllUl    M 


ic  intrusion 


118 


<ii:(»ioiii,Ai,  NinvKv,  rANAi.A 


I-"  .limit'  tho  ..s,.ar,.„„.„,  ,,Mt  ,.f  Mlaok  Stur.-,.  ,       ,""^ ','*"'  "''"•' 
N'""wafi,.  Iu|<,..  hti'r>;.-on  Inkn  nn,I  n„rth  of 

lit    -I'l'    lirt    liiKli.r    tliiiii    tl„,M'    „ii    till t        \»    r  1       1 

=r::i:;:;:::::iit::;t:;3t£'~ 
':  "".r""-  "'"■ ";" " « ""« i-  -" ." »   ■« 

r:„";rT '"" "";  °:"-  ■" ^>--" ''-:' ".:.  .  h 

'.•  •■«.  .•"..  o.  .1.0  i,M, «"  ■ .    ::; ::;;;:  •"".•'■ •■- '» *- 

Ji«l.l.c<.m,,,l  i,o,  l,i.„  ,,„  „,„  .„.',„,    *"      "  '"""  '■l~l<-  Tiio 

u:':i::j:rzT' ""  ""■"  '•"■'•  -" '» •■»  ^""i".  •■.. 

Folding.— Tho  Kewecnnwan  Bcdiments  u«iiinlK-  n,. 
'o..nd  „■  dolnnite,.     Th.  dolom^.e,  ,„  „„ro,l  will,  j  .1. . 


in 


t-V4ieri?B*-e.j' 


'  -*-i''r4     <^,''  .••" 


'""•"'••''■'"'•"-•    X..  .1,1.,.,  „,,,, , , .,   .     ,,     . 

niny  o,.c.„r.     Tlu.  f„M ,  .  „.,.  ,  '"  ""   ■'"l-mi.-.s  tl,„„^|,  ,|„.v 


'*'""'^;    <l,..y  l„Ui,  „|,.,,„|v   1,..,,,     I   '     ■  ''^' '"'•"''   I"   th,.  ,li„|,„.„ 

'''•'f   ji'illliMj,'   mil    nil    ,|„.   ,,|,. 


'■■I     ('..Iultll;;r    „,,,„.,, 


"■'"■"  t''-  -li,.!,:.,..  w,.,.,.  , |i„r  ■•  "'J"-;"-"-"  tlmt  t„„|<  p|„,e 

Ken..ral   li,„,,  of  fa-j'-i...   I,,,,,   I         '";'  "'  ""  '■"'Pr..l.ul,!..  ,!,„,    .„ 
"-'   -'".t   n„n..,„...,t  nlX  ;'';:''^   "   ''•■^■'■'■■P'<'   I-*^  bof,,,.. 


^ 


r  -'f  >  . 


ISO 


i.Kil  (H.tr  vt    M  uvt  V. 


<'\  \.\Ii\ 


Then-    i<    i,    y 


PHYSIOGRAPHY. 

General  Sketch. 

T.v    inlima...    ,■.„„>,■>. I„i«.v„    ,)„. 


''i-<nw    M.urK    ..h,,.v,    |.,.,    „         "■>•"" '"•'■-m.h.,,.  | „ 

V  ■     '"""•^'    ""-    "'    "»ii    .•liara,.t,r -ti.'    »V,.|,ir., 


I'll-  lo|.,,^rii|.hii'  unit-.  Ii,,u-,.vii', 


■■'""l'li'"t,,l   ,,,rt|v   hv   1.1,, .|.  .■  -.  "..w,.v.p, 

"'"""'"v""--'"'" I.;..- ..i::;:::;;;,,::;:' :'■■■■'■'''' 


Knipl.ic 
1  ill  ill" 
I. Ilk.' 
II ,  iii-t 
i|ii|i,mI; 

illK'lll:*. 

ImiI  lire 
»(Tli,.ri 
"II,  lliti 


l-ilh'    .M/.i,/,,,,    l„i,./„,i,i_ 
lihlvh  Sh,n„.  „  h„H,u„l. 
Siiiillii(ish-n,  I  '"li  nil. 
Ci  iilnil  plitt,„ii, 

Wisl,  1,1     I,/,/, 11,,/^ 


Physiographic  Areas. 

i.MHl:\ll\S      i'K\|||,MN. 

'l"Mi,.>  ii.i.l  n,l^..  „,■  ,.,..,ii|]i,u.  ri.k.,  „|.-,.„,.,  „,•  „„,  "'"' 

'■^;-7'"-"-<-^>'"- > ri::i::tt:^::;:: 

Ha-t  of  Liik,.  \i,,if,„M.  ,!„.  ,.,  „„,,,.     I  . 

>.A..  Ni,,,.,,,i  lit  K.i.,,H.k..:  ,,,.,, nls  ...  ,,,.th..<  at  Suiiiiii,;!::. 


Wif! 


'■|■•lcH.^    ,, 


"I       III!       \||.|,,,, 


111..  .|,.ii 


V     liVslv 


'""II  I"  111... Ill  ...•.,,  I 


l-'I 


•""  '•■  •   II'"-"   -h.     \„„,„„   I J  „  •^"'""""   '■"•■'*-   ^"""1^   "l-.t 

■■^■■1'  III  <li-    l....t„„.  .,,■  ,),,  , .       •"•Ill  -U  „r,.  k u,  ,„„,,. 

••"■nr.|,   |,ak..  S,.,..n„r      Tli.  r.  '  ■'".    "'  '"  ""'  -"""i 

- 'i-..ii.«.. ::;.;:  •:;;'■•'';*"'- •"■""•• 

•— M-iil<'  S„„.,,,„       ,,,  '---''W,!..   ,1 1,.   ,,.,,n..,i..,. 

"•-i-^M,k,.  ,|..K...i,.„.  ;,  ,,  ""•■•■  —  -I-  n   mnrk,.,!   ..,   .„ 


I'r.'l.iil.ly   „|„„|,     I 

Aii'liiiiiii   ii| 


'"'■'''I'-''    -•Utf,V;,,-,|         |,  ,,      ,       ^ 


'••'-""in,,.,,,!    ;,   K,,„.|^„.,  •   •".'       •    '-■•    nnl...   .,.,„.. 

"■""•"■"'■"•>■  ^'■■■•k,.,,l,i„..        J'    V    ■"-'-">■'•>•  ■'ml- 

.i.is  M(Mk.„|..,  "  •^""^'■'"  "^'•■-  i'-  ■•.xi-t,,,.-  I, 

.       "■'"I'll  "li-  l.r Il...-i„.l.,.,v  „.„,|,.,„|   ,     , 

I"   |ir-l',.l»,„.,i..  ,,„„,  ,  ,,,„,„,.   ,,         '''^    '■■l-'I.  .i...r  I.„k,    S,„„r,..r. 

"'"'■'- ii'M,,v  ,.„..:;::;;;";■  ■'•'■— i-i'^i' '.n-i.. 

iM,  ..    ;_      .  'I   'iii'i   "i'    l..>'.  r  i,:,,T   ,,(•  fi...    V.    ■ 


:r- ;^-;::^';:::;',;'7n:;r 


■'"■'"■;  I'll'"  til-' j;.M..-.,|  ,1,,,,.  ,.,• 

I 

I-  new  „v,  ,    iiMi  (,,,  „„^  „^,|.  "  .',',,  '"',  "'"'  "■■'■  "'  "li-  Mill.y.  nil,,. I, 


''"    'il'iin-^  ■■(  ll...  (Vnt 

y  r.v  .-liKlitly  iiirr..,,-,,!  |)„,  .| 


'  V'l-  mil.-.     Th,.  >|,,,„.  „„ 


I'l''    '-il-h  I'll    ,i.|,. 


"'•';'■'■"■  ""—'i  •^'•1 r,i „„.  ■,,.,.  I     ":'"■'.' ^"''■■"■"- 

;'"'""-'">i.i  H1....11.  .ii,.,v  i,i.,.  .,,„,'„     '":  "","■■•  -"-■  "■ 


l>i..l.nse„l ,.,„,    •  ,    „  — '.il'iiM-   in„l    ,,„,,„,,,    |„    ,1,,.,.^,^. 


MK>\..-.S,-ntt,r,.,| 


'"■r.      i;ii,!    il,.r,. 


-^■-■-    Ar i   .1...  ,„.,.,;„  ;,"^;-.'   "-^    -ii.iii.-..-   ,..•  ,ii., 

'''■^'■""•^•■i-i'.v.l..f,|i,..„. y      '         ■ """-^'-■•■it 


""■  ■^"Ti'Minlino.  ,,„,„,ry. 
'■M,U.U,    KKV,I.K.-||,    ,,,,,„      ,,„.    .\,.i,„. 

MO...  l„.tw..,.„   the  elvnri   ,  '^\-"i">i- ^.l  -rn..|„„„lii,,,  ,1,,,^,.,. 
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■'.ocky  „r  ,na,„,„il:.t.,i  s„rfa..,.  of  low  roli-f.  Wl.orc  the  n.eks  posses. 
g.u.Hs,o  or  ,s,.  ...tosc,  stru,.turo  tho  ri.iK..  usually  i.avo  a  dominant 
tm,d  .n  the  ,l,re..|io„  of  tl,o  strike;  tho  finor-textured  fissile  rocks 
usually  .lov.Iop  lon^,  narrow  rhinos,  whilo  the  nu.ssive  granite  area, 
ar,.  characton..,!  rathor  l.y  the  i.reval,.,...  of  ,lo,nos. 

Many  of  fh,.  lower  parts  of  th.  h.,llows  k'twu..   the  ridff..s  are 
'"■Iv   partly  ,lr.,;u..d.   an.l   are   (ille.l  with   water   ,.   the  levelof  the 
lowest  sa^r  in   the  honi.ri,.,.  rid^o..     The  region        thus  ulso  elmr- 
aetonznl  hy  the  presen.'e  of  numerous  lakes,  usually  small,  an.!  often 
of  very  .rre^ular  outline  where  tho  level  of  the  lo..„l  water  tahle  is 
sueh  that  the  water  iu  a  .nuuher  of  tlu-  small  ha.ins  heeomes  eon- 
..'.nt  ami  (orn.s  n  single  lar^..  lake.     The  basins  drain  from  one  to 
ti.e   other,    lorm.uf;   a    eomplieated   .Irninajfe   system,    tho   inter-lake 
streams   hvm^  usually  eharaefrize,!   hy  nun.erous   rapids  an.l   falls 
Ihe  preso,u.o  of  jjlneial  .leposits  in  nearly  all  th-  depressions  ten.ls 
to  sMuphfy  tho  drainnf^e  syste.ns  whieh  have  developed,  since  many 
of  the  trouKh-hke  roek  basins  have  been  so  far  fill,.]  with  waste  that 
the  drn.naKe  Hows  throujrh  then,  in  well-drfiuod  channels  cut  through 
this  waste,  without  formiutf  lakes. 

.Northeast  of  Lake  Nipi,.,„  the  hi.d.est  ,^rou„d  is  that  un.lerlain 
by  the  Laurentmn  rocks.     The  character  and  structure  of  the  Kee- 
wa  .n  ser.es  has  led  to  the  development  of  well-defined  longitudinal 
systems    o      rid.es    and    d,.pr..s-ions.    with    eorrcspon.'ing    drainage 
.eaturcs.     I  ho  three  lar.^cst  rivers  tributary  to  I.ako  Nipi.on  from 
he  ea,s,    pass   over  tho   K'eewatin  area  through   the  lower  parts   of 
he,r  courses,  occupy  well  developed  basins  in  these  rocks,  and  inci- 
.lently  rc^euH-  much  of  their  water  supply  fron.  adjacent  Laurentian 
area.s.     Ihe  lower  courses  of  all  of  these  streams  lie  through  glacial 
ami  lacustr.ne  deposits  whieh  occupy  the  lower  parts  of  the  trough- 
l.ke  depressions  in  which  the  river.  How.     The  .lepth  to  which  the 
streams  have  erode.1  their  channels   in   the  glacial  waste  has   been 
determine,     for  each  stream  by  the   thickness  of  the  deposits   over 
l.uned  rocky  rnlgcs.     I„  each  of  the  rivers  there  are  a  number  of 
rap.ds  and  falls  developed  at  the  points  where  buried   ridge-s  have 
been  uncovered,  and  each  ridge  thus  discovered  has  acted  as  a  local 
base-level  controlling  the  depth  to  whieh  the  stream  enuld  erode  the 
soft  deposits  for  the  section  of  river  whieh  lies  next  above.   Both  tho 
Blackwater  and  the  (luanu.n.  which  lie  af  the  south  and  north  edges 
respectively  of  the  Keewatin  area,  in  p..rts  of  their  courses  oeeupv 
new  channels  cut   in  bed-rock.    The  Sturgeon  occupies  the  lowest 


\2:i 
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^-Ph.  fron.  that  fo  .::':; ^'^  .^'—r   of  „,„.„,  ,. 

-Ks.  ti„„„H  „..  ,„.  ,„„.,;;:,„„;;:;  jj"-";'--'  -'^  -..,, 

nature  „f  ,l,o  |,.„     '       ,      ,  .  "'  """"  "'-'-  ""  "-  -l--.    Tk- 

-U  ,o.aIi.  of  .hai:^.:  ..    :  ^:^  :  ^-'^^-'^  ^^  ^^-e  „..v...op. 
'"assive  re.i.l,.,I.  „,,,„,  ,t  „  ,     ,      "  ',  f'"^,  '"'""^^^-     """  ""d  then- 

plain.,  son,..  „",1  Z        ;        "  """'"'"'-'  "^"'■^'^  ^"'  -'  -t.'  tl.o 

tl.e  trap  si,..,  :,„.     Z "     '";"'"  "'"  ^'"  "'""^^  ^-f--  "^ 

ro.'k  was  re-novcl.  a  feu-  res!,!,,  1  "    "'''"  ""'°""*  "^ 

•>«-We,  of  crosio,ffor  t  Jis    ;  r      ;:''^^^'''"  °'  ""^  ''"■"-""""^ 
-Hi..  pe„e,„ai„  leve,.  a„d  dis;:.!;,:';;:::- ^  '"  '"""^^  '"'^ 

lake.  f„ru>i„K  a  chain  of  is  and-         .  '"'  *'"  '""''"''  '"'  ^'- 

in.  t„e  laJineo  t^  :Hsi  'l^r':!  T /Ir'"'-  'f  '''''■ 
water  between      Thee; -I      i  ,''"'"  ''"^«''  "r^'a  of  shallow 

...N^.  ,«„':r  l:::;:;:';",;  :,r;:.;;::"':r;,,:'""""  -'  ."- 
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tjM. 


;18 


■■'■  ■,[■' 

!    ft 


'■■"":.:::'::;m:;^;;::,;-:;;;;ii:;i-|™ '•-» 

"iiH.uMt  of  vm-  «„,.  ,.inv  in  ^  ""■■■'■  "■'■'■'^  n  sm"ll 

■'-''•-'-.'.     Al,  the  .,r.a„.  tril.  t     v  loT.u'^  '"  '  '""""•^' 

''r.nvM-tiMtc.,1    w.tor    l,„t   til-   r,.,  •         .  ^'P■K<m  .•„n(ril,utc 

--.-..:.,;:':2 :;;,?;:"::;  irr:^ =  -. ,. 

Bl-AfK    STlRflKON     Lf.WI.AM, 

^^'-k stu™  !:i:: %r7'T ^"^ ''^''"^^^ 

•"-"-     This  ......  ■;  <n.p-np,H.,|    K..wo,.„..,,„    s..,|i. 

above   tiu.  general   1 've     of  ,      ,"     ,'     ^"'"■"■"  '""  «"<J  ^^^  f'-' 

There  a^  a  ZH^^lItZ^     L  H  •"'  '''  T""'  -•^«^- 
the  larKe^t  of  which  i^L    t      sj   !        T/  '"'''^"'  °"  '''  ^"'^''-' 

iiiirrow  lakes    ,,ro  I-,,   ,„     ,  ^      '•''   "''■"^'  ""      torminfr  l„nir 

""^"^'    'Ire    Known    to    fK'enr       Tt    ;  ~     l      •       i  "-        "^ 

;-.!.    nve.    whieh    a.    tHh^^    t       L    b":      St  "  "'""'"  ^^ 
Ihrouph  most  of  their  course-  fl,.       •  f^turpeon    river, 

channels.  '^  *'"^^"  '■•^•*''-^  "^^"P^  ^oun^  po.t-glacial 

SoiTIIKHV    Pl,ATEAl-. 

That    portion    of    the   ,nai„    diabase    .heet    which    li,.         .       . 

T.  ^:  ;:i  ?■;;;:  '"rr  • '■-  "'''»-*;„: 


■^33C*]^' 


I :.'.-. 

'"I  linl,.  trirk- 


-'"'^"■"-  The  ,„, .,,';•;"""■"■'■'  -"""■ '•■'•'■--■ 

"'"'*•'     ■'-' -1--  ,^     ,•  :'"';'■'  :■" '-''  — '  <■<•  .1,,. 

'---1.  to  .,,o.t  ..  f,,t   ,  ;'  '"'''^  •  •"^''•''-  '-'-  ^U.i..n  n,,,I 


U'KSTi;|!,n     Ci'I.AM,, 


1 11  taw  of  t 


lowliiiiil.    'J'l 
•^•litF  fa<....     'I'l 
l"Ii<V(.  tliiit  tlic  Blin.k 


tlio  ciie.sfa  is  st.-f|,,  ;i,„| 


tiM'     l!l,, 


-tur 


»^'  >ii>-'sfa   is   cap,,,.,]   Uy   ,1 


ti'ii  i.r.-cn(s 


Were 


eIujK',I 


St  II 


iiil>a.. 


rgcoii  lon-laii,!  ;„i,i  t) 


J'l 


ItM'c     1 


■'   n^usDii   t,^ 


'1'  "(  tiie  ,lial.as, 


tile  Jisscfti.in  n( 


•■lianu.f.rist;,;  of  a  L.-It. 


'flse  .-hcfts.     Ti 


til,.  -.1,1 


11^  <-u<-.ia  1,1  tl 


iiii.-iir-  i,ri,„.  ,„  ,1 


ipliiiiil   witi 


eil  ,Ma>ral 


'■'"■'■"!  '>■!"•  of  topoHv.pl 


in 


1111    liie   l..,ii,i,ii 


plain.     Tl 


a<-k  .SfiirfT,,,,!   l,,ulaii,l 


front  i 


111  *ti'i'j).  n.-irr 


ii-y  ,,t   t 


''.V  ^-tivanis   ulii.-l, 


1'!  greater 


!<■   map  .-li,.,,t,  ,| 


le  w,.-.t 
II'  ■■xtni- 


Piiy   IS   that 
P'irti.,ii  of  the 


1U-.  new  ,-lniinn 


I>a-s  throiisfl 


'■■■>■"    t..war,!s    th, 


1  tii. 


eiU'-ta 


Drainage  Syst 


ems. 


Pl!K-Gn<IAr,    I 


f^oiitlnvard  tl 


)|Ml\A,;l:._'\V] 


probahl 


I'v.iijfh  tli,»  \ 


ile  tl 


10  piv-,.iit   X 


y  two  systems  of  ,] 


ij'itroii  t'org- 
rain  I  life. 


ipiiT'in   hasiii  ,1 


111  pre-cla,-ial  ,i  ,ys  tl 


raiiis 


=**??*""» 


120 


OKOI.OOICAL  aiTliVKV,  CANADA 


•Ml 


Approxmuuclv  all  that  portioa  of  the  l,a.in  e.-t  cf  ,he  line 
form..,]  f,v  .1,.  a,...r  i.huul.  i„  the  middle  of  tlu  lake.  probaMv 
.l..-.u.d  ,l,ro„.l,  the  I-i.iitnwnl,ik  valley  to  Lake  Helen  and 
-u  Invnrd  foll.nvin,.  the  lino  of  the  trou^^h-like  depression  in  the 
A  r,.]a,.„n  Hoor.  I  he  con.par  .tively  steep  slopes  found  nlong  the  whole 
-torn  ..ore  of  Lake  Nipi^on.  wherever  the  crystallines  are  exposed 
.-en  ho  northern  part  of  Lake  Xipi.on  and  Lake  Helen  are 
-Mhly  the  east  s.de  of  this  depression,  whi-h  is  completely  nn- 
eoverrd  only  at  Lake  Helen. 

The  Rlaek  Sturgeon  lowland  probaMy  drain,.,l  in  the  same  direc- 
K.n  as  ,t  does  to-day.  Tributary  to  this  drainage  system  from  tho 
Mn,l  ba-,n  wouM  eon.e  a  h-.r^e  portion  of  drainage  from  the 
>U...on  Lake  basin  west  of  the  central  lino  of  islan.Is  The  m 
dra„.age  e  annel  appears  to  be  indicated  by  the  lowlands  wwi 
extend  southward  fro,„  north  of  Kaiashk  bay.  ,l,r.u,h  the  depression 
■n  whu-h  the  lower  part  of  the  Kabitotikwia  flows,  to  Thief  bav  and 
thence  to  Black  Sturgeon  lake. 

The  dissection  of  the  plateau  blocks  wa.s  well  advanced  prior  to 
the  ,ce  invasion.    On  the  blocking  of  the  <.arlier  outlets  of  the  region 
I-,y  by  the  >ce  and   its  deposits,  possibly  in  part  owing  ,o  slight 
crustal  movements,  the   basin   as   it   is  now   developed   was  formed. 
It    IS   probable   that    strean.s    had   already    partly   developed    the 
^.p.gon  canon   before   the  glacial   perio.l.     Its  upper  portion  flares 
.o,  hwar.  .   w h.le  at   the   head   o.    ..ke  Jessie   it  gradually  widens 
southward.     Glae.al  debris  and  glaciated  surfaces  are  found  at  both 
the  upper  and  lower  ends  of  the  caf.on,  and  while  the  side  of  the 
gncKss    escan.ment   that    lies    on    the   east    is    striated,    there    is    no 
evulence  on  record  to  show  how  for  down  into  the  eanon  these  stria- 
<  ons  extend.     The  surface  of  the  gneiss  island  at  water  level  in  mid- 
stream and  u.  the  mi.ldle  of  the  canon  .appears  to  be  glaciated,  but 
the   aefon   of   the   r.ver   .ce   f.r   centuries   might   have   produced    a 
-."lar  effect      Still   the   writer   regards  the   ea.on   as   p'rohably   o 
inter-glacial  date. 

blocks  had  led  to  the  development  of  the  very  complex  system  of  re- 
entrants  and  valleys  tributary  to  the  main  drainage  system  The 
present  lake  owes  its  very  intricate  shore  line  to  the  flooding  of  these 
pre-glacial  topographic  features  by  the  waters  of  the  lake  consc,uenc 
en  the  part,,.]  blocking  of  all  the  older  drainage  lines 


''Ko,.oov  OK  ,„K  ^,p„o^  bas.x 


127 


-Afol.KliV       DuAIN.v,,,       ,^, 

'•«".v  "li  .ho  overflow     ":'■";/'' ^'"'""^  "'''■•''  -"-'  --.- 
presence  of  a  soric-s  of  lake  |,,  i",,         .    ;       '  '"'  '•'^"^^"■"n-/..,!  |,y  ,1„. 

y'.o  pr„e  of  .in...,,...  r:::::';'7'';f ':''•'■ '■'-««'--• 

•lefrncl  str,.a,„  vnll.,v,  in  ^vh,^.^  ,.    ,  '   'lovo!,,,,,,,,,,^   ,f   „.,  „. 

ti-e  portion,  of  their  .0,...:   X""  '"'  ^  "  ^^^  '"'-  '---.     ,„ 

"t  those  p,i,„,  ,,|,„,.„    ,     ,„^;,;    :"  '^  "'"•  '■"I"-'^  ^re  .ievo!ope,l  ehiellv 
l^urie,!  ro,.!c  ri-I.e-.  "  '""  '""■  ''""P  ""-f-'I.  f,.  di-over 

iiivers  from  the  southwe.t  ,!ow  i„  ,1 
^a-  and  sclinu.,..  „„,  ,,,  ,    7J'  ,     ^  ^""■f  -'  <'.,„„,,  ,,;,. 

i;re.c„ee  of  Ion.,  stretches  of  si  .Iv   '.'""• '.'"'••■''•'^'■•'■^^''  ''^  "'« 
J-nn  lake.  .,,,,  ,;,  „,,,„  „   "~  "^    -''"d-     S-v-ral  strea.n. 

-'-  through  the  cuesta  the'  .^^    1     ,"'•■""'•     '''^^'''^  *'-  ^^-"".^ 

rr  •".*'" '''"'-« "■"' '"  the  sediL^:"  ;;'*  '"■"""•  ^*-p--i-' 

"ohflgan   ,s  aboi,(    HO   feet   i„   ,,,.,,  ■^'"  ""'•-'^  "'  the  Tosi,- 

"'-'  ^<»0  f.,t  in  .lep„,,l,;;^^;;  ^""  °^  "-   ^Pn.ce  river  is 
'-P  ^i^i.o  to  the  Lotto,.,  o,  ,,^;:J:i  :;;^--  of  the  a,iiaeent 

*"e  lowest  portion  of  a  Z:^:Z::Z''tI  ''"'"''' '^  '^'"^  ^'^  ^ 
-.«.'-s  that  it  originally  draine.  "  J,:!;/;,,,''"  7"'  ''  ""^  ->"e. 
«  a  narrow  chasm  cut  partly  i„  „'  7  'r'-'l'^ve,,.  The  tror^o 
t-P  hh,ffs  on  either  side  form  T  it  1  '  '  '"  ■"''''■"^•"^'^'  ""'1  "- 
«^-.e  is  c„t.  The  lower  p™  "  ,  '■':  "  ^^r^"''^'  "  "•''"■^•^"  ^'"  ""-^ 
Black  Sturgeon  lake,  oJptjL:'  '"""  ''"'  -•■""-^'  to 

sturgeon  Lake  basin    i'  ^y^T  ^Z  "'""'"'^   ^"^  «"  !-''«'« 

---^  very  probable  t  a  losZ^T'""  ^^  '"^'"'''"^''''  ''""■•  ^^ 
-^  i"  a  .lireetioa  opposite  o  U  "  "^  ^'T  ''"^  ^^"^■^^"^'  '^  """- 
occupied  the  broad  .ly  IZ  t:!,Z,:!:"''   ""'   "'■''   "'=>'   "-e 

1"    tlio   extreire    northwest    an.l    n  ,wi       . 
"-PP-i   -V  small  areas   of  the  S.  ""      "     "''■'"''    "f    the    area 

northward  into  .trean.  tr.but    y ^  t le  A  ^  '^'^''""'"   "''°''   '""''' 
o«st  corner  of  the   area    eist  ff    ^      '        ""''  '■'^■"-   ^"  ''"^  ^-'"h- 

Inr.e  .eetion  of  the  Archt^  „  L  ':,S;';"-"'''  ^^"^   "-•■  '^   " 

"'  '''"^''  •'■■"■"«  southward  direetiv 
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>))■ 


i"t,.  Lnk-,.  ^^,„..ri,.r.  tl.rc.Kl.  m  >.v,„.,„  „f  h,l<,.  I.,si„,  „„.l  .wift-.low- 

'"*•'  '" ""  "■   "'''■•''  ""■'•'■  ^'-  'nuMv   rM,,i,l..  ,.H-„„|,..,  „„,1  falU. 

■  ^^'.  'H>iN>.-  Tl,.-,.,.  „,„.  „,■  1,1,,.  |,„i,„  ,,„,„  ,„,,.,,  ,|,.,..,„,„„,  i_, 
!"•  "v^.'..M.  On  ,1„.  gninit..  mm.1  Kn.i"..i,|  f.,,,Mit,.  arn.-s  n„,|  on  tl„. 
ra,,  sl,o  .t.  ■„  sunu,  plu,-,..  ,1,.  I  ..,i,„  ,n.  u,H.IIy  -l,all„w,  „„„■..  .,r 
.;p  -irclar  .I..„rc.ssi„„s  l„.„v.„„  ,|,..  ,„|j„..,.„,  ,,„,„„.,i,^,.  ,.,,.^,^,.  ,__^ 
"..•  ....:.„,  K,,,v„ia  r,.,.l<s  .„...  .•l,,,ru,.t..ri...,|  l,y  tho  pr..,,.,,,..  of 
"un.v.n.  l.,k..s  ^vlu,.l,  dwa.v.  o..,.ur  in  ,l,o  1,„|1„„..  I.Hw.vn  s,.|,i-t 
".i..--.  (hvn.«  t,.  ,1,,.  ,.,.,.|<  ,,n.,.,„n.,  ,1,,...  .l,,„_i,.„,  „|,„„,^  ;„. 
ana  ,l.v  l.,v,,.  a  y..r,v  n„„-l,   .,.,„,..,•  l,.„„h   ,Iu,m   l„va.lth:    lu-n-.e  the 

.•..--.     In  .  .,.w  in.,nn....s  „l.|  rivr  p„p.,  „„  „„.  ,n,p.,.,„,H.,l  pla„.,.„s 
:^;:"''"'^-^'l" ■■"■'''•■■•'-''-"■"--.  -.,1  a  lon,it,„linal  lake 

-  -ann..l.  In  ,l,o  .onntr.v  w,-,  of  Mla^k  St„r«,.on  lake  s,.veral 
>nal!  lak..,  .la,. h  ap,H.ar  ,o  LHonj,  ,o  ,hi.  ,vp..  ar.  fo„n,l.  On.  of 
.i--..  U.-kw.as  lak..  „1,.,  H,M  .a.t  of  S,„.k..,.  lak.  on  the  ,nap),  l,a,l 

mill  ahont  2-,>  miles  lonff. 

OLTLKTS  OK  TMK  NMM.ov  .us,x.-  At  the  present  tinu.  the,...  are 
tl.n.e  <iepn..>,ons  leadinjj  .sonthwar.l  fron,  ihe  Mpigon  l,.,si„ 

The  n,.M_  easterly  of  ,1,....  is  the  I'ijitauahik  valley  o^  eaaon. 
rh.s  .lepress.on  ,s  a  little  „.o,.e  than  on,.  ,nile  i,  ,,i.lth,  and  i, 
•"Hm.le,l  ,y  h„.h  ehfTs  of  .liahase,  the  e,l,es  of  the  l,is,..,...l  .sonth- 
oastern  plateau.  An.ha>an  rocks  oeeur  on  tho  si.le.  of  the  vnlh.y  near 
water   level    an.l   in   the   lou-r   valley   at   levels   holow   that   o/  Lake 

the    t  ap    sheet.      The   eauon    is    ahont    li)    nules    in    length.      It    is 

jume,    on  the  east  si.Ie  by  a  seoond  eanon  , ;,„,  f,o,„  the  northeast 

The  ;k.press,ou  ,s  now  l,loeke,|  with  ,laeial  drift  and  laenstrine 
.1  pos.ts.  Ihe  p,h.s  of  tains  that  onee  n,n,t  have  Iain  at  the  hases  of 
tli(.  ehtfs  have  largely  been  removed. 

The  Xipino,.  Hiv,.,.  ,.o,.p..  the  ..hannel  l,y  whiel,  ,he  whole  Xipi- 
R.m  lowland  now  dnnns  southward  to  Lak,-  .Snpe,.ior.  lies  only  a  few 
.n.le.  west  of  the  Pijitawahik  eanon.  ft  is  a  yo„n,  „;,..  J 
P  aces  not  over  a  ,p,arter  of  a  n.ile  in  width.  Except  in  the  vicinity 
of  Mand  portage,  hoth  walls  of  the  gorge  are  for.ned  l,v  the  edg  ' 
of  a  ,l,al,ase  sheet,  the  eastern  wall  riM,,..  aho„t  .K.O  f,„.t  above  the 
rner.  the  western  ahont  -.00  feet.     T„  the  vi,.i„ity  „f  Island  portage 


i; 


J»  ^!»^W> 


^:^:-A'^'}i 


tlic  ••iifion   Willi,  „, „.;      „,  , 

channel  to  the  en-t.     In  p„       ,  ,    "  """''  ^^ '■■''■'  "'""  th. 

^i.h  w„to.  .hi.h  prevent,  th.  l^l:  ^n  :;^'r„f  T'"    ' '    " 

t>t'<>-K,.„„    ,,v,.r,   l„..>v,.,.M    ,1.„    ,,., _,  :   "•''"'  '■""^~'-  "'    'I"-'   lila.k 


new- 


pi  ist- 


"iitis.     J{,.|,,^^,  1^' 


lii'-ml    chiiniii 


'ulic  un.l  Xcinvntin   lake 


nut     1>I»     feet 


tl 


Ml-'  iivi'  rii 


""«ati„  lake,  to  witl.i 


in    dipt 


is   thro 


I'trli  a 


'.    '-lit    ill    ,1,,|, 


and  f;ili 


'i'"'iir  a  Inwian.l 


'iv.r  is  throiiffl 


1^  o.>,.|irrinff  only  at  a  few 


partly  (i||. 


'»  a  few  mil,.-  „f  th,.  rail 


will 


wav, 


wan. 
pro 


TI 
ibably 


'»  a  n'Tm 
"-•  affc  ,,(  ilii^ 
pre-^lacial. 


point- 


I  t'larial  wiisti 


i-Mt  in  si^liiiiciits  1,,.) 


Til,.  1 


;ist 


si'cti, 


rapii 
i)f 


lias    i„,t    |„..,i    ,!c.| 


>"Kii'.^'  to  the   Krw.., 


•n  of   the 


■iia- 


'rniithcj,    hilt    it 


Nipigon  (Kcwmiawan)  s-.ri.s  an,l  u'^,1     "'""'''"''^'"^  '     '"•'^^  of  the 

"" ""■ " ™- .No xi,,;;;;, *  :.;;;:: ;; : ;■ ,™ ■- - 

-  .■™. :'  .;■  ■"■:;;:: : ."» ''--  • '» •  .i... .-.  k„„„ 

*..«,  ,..n.M  ,,,v  „„  ,,,.3;z':;  '';,;'',:;:'■■'' ,"-,' "  --  '•■"■ 

sediments  ,Iow„  to  the  oriirin.l  ri  \"         '    '""'   ""'   '""l-r'.ving 

found  aloii,  the  east^.   ^^   .tM.:"    ^  "^'^"''" ^"^^  - 

of  trap,  the  .lope  of  tlio  ori^i    7  .,  T''""'  '■'  ''"''■'■  ''^'^ 

He  draws  attention  to  the  sh^  p  dip  •    't,':'  "  '"""       '•-  ^'-"•' 

^•-t    at    Livin,,.t.n„    poi.t.    l.tr  J  , '>    Z"  "^'T  "^  *'"'^  *"'' 
miles,  and  in  discussing  the  origin,  f,  '"    '   ''''""^•"   '"'    ' 

and  of  the  river  writes         t le    '  "^''  "■"•'  '^^  *'-  ''-''n 

.hema.tohaveheennn.ehl^krWi:!ir''^''''''^'^'-- ' 

~- ^    ^  ""'  '''"""■f'^-  ="  that  most 

'M(  runes,   i.i.   p     -„) — 

6S18--9 


■  lV%*,!Ws:-i  *^^-i'  mr'Vitt  v-»i»v*nMs.  .^mtfj.-y 
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ool    ,.  o    the  tnass  of  tnolton  trnp.     Those  no  douht  surrou.Kled    in 

0"!a  Bed  by  the  Hub.o.,uent  inking  of  parts  of  the  bn.in  owi„ Jto  til 
W..rac.e,„e„t  of  such  a  h.r.e  ...a.  .,  ..upted  .nateria  fl  f  ,  ^^ 
1  .«    the.e  .reat  l,„os  of  fissure  extended  alon^  .he  .„.,er„  .   I     " 

K.h  .s  almost  preeipi,,,,,.,  „„.,  Hse.,  to  nearly  COO  feet,  to  w     em 
Mde  ver>-  „„,..!.  lower  a„d   dcereasing  i„  height  northward      ollZ 

In  1001  Parks  referred  to  the  strong  westerly  dip  .,f  the  limestone 

ol...rva.ion';t:!J  '  L.v,ne,to„e  po,„t.     He  sun.nu.ri.es  his 

^^^^0)  The  r.auro,„i„n  r.vks  ris,.  rapidly  from  the  shores  of  the 

'-')   The  sa.,d.sto„e   and    li.nestono  overlyi„p   the   pneisses   „,„ -t 
l".ve  been  deposited  in  a  horizontal  ,K,si,;on.  * 

(3)  Those  rocks  now  dip  stroi.pjy  ,o  the  wist. 

(4)  The  trapi)ea..  rock,  whatever  it  niav  do  in  l,,.;,.l  f     i 

in  thickness  towards  the  east.  '     '  ''""'""'"' 

(.V)  Gneiss  occurs  o,.  the  lake  shore  of  th"  s,„,fl,  .,.    •       i       ^ 
Ombabika.  '"*'  P™'nsult  of 

..=;:,":;:.:;,i;;iLr'^:-;':::t;:''i,:"L;r::; 
;:;;;;,"" "" "' "» - -■» '-.  »»■■ « ,,„  „„„,  z":,it 

From  the  above  facts  n.ay  bo  a.lduccd:— 
tion  l^^tkf  v"-'  '""  '""■■'^-^"''■'■'^■"  '"-•  --pi-!  the  loca- 


Sr 


'  noviIiiiB,  10,  p.  97. 


"''"■""^'  "'■  '"'K  Mn,.oN  i,,.,s 


^o..i?:M;::::: :::;;';  v;;,:'r"! -"■ ^-^ --...• 

«  nms.,  of  .liahas,..  """•  '"'"'"■"•  "—  '""'  >  was  forcr.l 

r4,  Ti-      •   ,"•"'' "f  »'»■  r-'-k^  H.  ,|,K..sti,jn. 
l.,U     ^  "^''^  -^""'"^  ""^  •■•-  '- •■„...,  „Mh..  „oHh  .„,,  ..r  ,,, 

On.babik.,  where  the  t^neisT?  '    °"    "'"    '^■""'«"1«    "f 

on  the  cast  shore  of  the  I„L-     •     ,  ^  "  sc,l„n,.nta,y  series 

Wnl  eases  higher  IL, '^     "^  "T.  *""  '"''''■'^    "'  ^•"-  ^-v 

^■.';.f.^o..,aL;;!:^a;;;';;arxrr;:i:;;i;''r-'f'"'^^ 

had  heeii  tilted.  ^''liin.-iUs  resfetj 

i /,,,;,.,/._- J 1,^,  existence  of  a   l,nri,|    J,.,|>  „.    ,      •     ,.. 

(lepro  sion  on  the  Arrh-.an  rn,l  ,  "   '■"-'"■I''<'^ 

•^»iv,  ..lit  ii.i  till  rof'K-*.  now  n-iffliT  I  J     T     II        . 

Vhtcaxi,  has   alrendv  been    ,h       ■     7\'      '  '"'  ''•'  ""■  •''■""■^'I 

l>avebee„abron<I«h,nlr-   V  "'^""'   -^'''■'"'•'•"   ''^'^'"   '""^t 

"ormal   eonditions     b,I,„  ,  ,   ,  '"''"'"'^  "i-lurat,,!,   under 

The  distri,,,,.::.     :!;;;::';';;■'    -™pV   ...-,,    d.,velop. 

;;='■■^--.^  .1.0  attit.de  :;'rt;::;;:;7^  7- 'r-'>'^ 

'he  type  „f  topo,.raph>.  now  d,.vl,  ,„.]     Tl  ?■''"' '"^  ,"*  ^''^^  ' '<^-  ^"ul 

-stol  phn-n  aetnall,-  did  devel,','.'  ""'"■""^  *'"'  -"•''  ^"  '"■"-' 

The  Rlaek  Sturpcon  lou-hmd  and  (he  .r,    .  i 

'  IVn-k«.  23.  p.,  /;«,  59, 


??..._ 


1.12 


oKororiHAr.  SI  iniv,  r\SM,\ 


if 


I'.-.l.l.-  .luM  ,1„.  .,.„..n.  „|,.,.,„„.  |„.„.,.„,  ^,,„.,,  ,„^^,,  ,,,,,_^^,^  ^^^  ^^  ,._ 

Anl„,.,.  ro,ks  wl,...c.  r.....„.av..t..|  ,,„r,i„a  ,V,r„..  ,|.,.  J.uko  llol..,. 
trough.  II,..  wr„..r  sun„i>.w  ,|„„  ,i,„  ,,„.,„  ,.f  „,.,  ,.,,.  ,,,,.„„„„j 
dnnM,>«..  „HM  i.av..  1,....„  ..„„|uv„r,l  ..1,.,.^  ,1..  ..xi.  of  ,l,e  ,.M  .l.'pr... 

",","•      '  ',"  '■'"]'"':  '""'  *•"""•  '■'"■  '"•""^'''  • ^-  "  V'ry  ..on.i.|..r- 

M-  I-rt.un  uf  th,.  l,„lt„m  nf  ,hi.  tronsh  L.tor,.  tl,..  trn„  ..vrMuw 

"'"'";■   '"."   '" •"'-''•'  ^'ll'>-  "1"^^  to   I.rr,-..t    w.t.r  ]..v..|   ,r„„  i." 

'; ;'  ['"":'«  ""  "■"  •'■•'•''"■"->  ^-l<^  wl.ile  ...,  ,l„.  „nuu  v„ll..v  .i.l.. 

al...u,  ..KM..,..  i,i„|.er  ,.p.  thcr..  ,.ro  C,r,  f..et  „f  .,n,l-,.,„...  p,.,.:,,,,,.,! 
uiia.T  n  diahm,.  cap. 

It  i,  not  p.H.il,l..  ,„  ......„r„„l.v  ,l,,„„„in..  wl„.u  >l,i.  ,.oa.t..l  plain 

......Taphy  was  , |ev..I,.,..,.     T)„.  por.i,,,.  of  ,!,.  p,.,„.plaiM  ..los,>    '  ,ul 

1.C    1.1,,.,1   ,.a.tal    pla.n    U.Uur,.   w.-ro   ,l,.v..lop..,l    a-  1    ,ho   an,.i..ut 

■;;■"'""" —  l'"P'-''nta....o,.ti„„..at,  ■„.  ti,,,.-  a.,,1 

".  tl„.  .aiM..  nmnncr  as  ti„.  I.asins  of  all  .1...  Knat  l„l<,.,  I,  1,  ens,  o„.l 
west  of  t  n,  ar..a.  alo„K  tho  s.,„tl,..r„  ...l^e  of  ,1a.  .-ry-tallinc     Mlan.l 

11."   .  rvelopmct    of   ,|a.   ,.„as,nl    plain   wa.s    int..rn<pt..,I    .      two 
fve.us,  „|,„.i,  f„l|„w,.,|  on..  a.,o,i,or  s„n,r  tinio  af,,.,-  tl„.  I.,.|f..,l  ,.I,ar- 
"<-tor  of  ti.o  plain  h,..l  l-o.-n  ostal.lish..,!  ,l,|.H.k  fanhinK  ami  tl...  ,lial.a-.. 
■nyasioM)      A  certain  an-an.t  of  l,l,„.k  fa,.ltin«  prol.al.lv  t..ok  pla..o 
pnor  to  the  invasion  of  th..  .listri..t  l,.v  .liabaso.  I,.v.au8,>  we  fin.I  at 
tl."  ..ortl,w,.st  a.,Kl..  .,f  ,1,,  o..nr.,.l  pla.ca,,  l,l„..k  tl,a,  ,1,..  ..,.v.,,„l|lnc. 
r....ks    u|,,..h   Conn  the  ore  of  the  block,  an,  .shoo,...l   with\liabaso 
rr..m  th,.  has,.  „f  the  os..arpn>ent  to  its  M.n.n.it;    -hero  is  no  .lirec-t 
evMLnce  of  niov..mont  along  this  portion  of  the  M.n.k  sin.-.-  the  .li'.- 
has,.  was  ,..xtr,„l...l.     Th.it  any  portion  of  the  s,..lin,.M,farv  s,.ri,.s  „„w 
ren.awLS  ■„  the  nn.Ment  Aroluran  trongh  is  probahlv  .h.e  to  the  pro- 
eetion  otr..r,..l  l,y  ,!„.  .liahase.     Followi..^  the  .lial.ase  invasion  the 
-•egion  was  asain  snl.j.M-t  t.)  pro,.essos  of  erosion  :,n,|  a  new  drainaK» 
system  was  d.^veloped. 

l)...M..f?  the  early  sta^^-s  of  thi.  period  of  erosion  a  v,>rv  eonsider- 
ahle  amount  of  hl.,ek  faulting  also  took  pla....,  an.l  ,t  the  present 
t.me  some  of  the  Moeks  are  tilt.-,]  slightly  towanls  the  n..rthe,.-t 
It  .s  w.tlnn  the  lin.its  of  possibility  ,hat  the  existence  .,f  the  depres- 
sion ^over  400  feet  in  .!..pth.  Melnnes)  so„thw..,st  of  Livin^tone 
po.nt  .s  to  be  oxT-lained  by  assnn.ing  the  existence  of  a  .lou„-fa„lt,.l 
block  beneath  this  basin.     The  area  of  the  depression  is  not  known- 
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irr^r  "■'■■'■'■■■' "--''h;:,7;:t:. '';;■;:■■::' 

-'::xr'::::r;::ri::r:,  :;;"-■■ — '•• 


preshidi,.      TIm'   twu   ,I,pr.-- 


'"  ';• —  ...  .1...  ..k  Mr,.,., ,     ,„l,n., 

f  .v.HHt.-l.  vn,\  .,„w  pnrll.v   |il|,,|   „;,i,   „,„   ■  .,   


""'I    M.l„.„.,^.,.,|.       Tl,,     wri,..,-    Wnul, 


P'lrlly   |il|,,|   „j,|,   „i,„.|.,|    ^^,.^_j__ 


Hf  I  tl  tri.iii.'li   I,,  1,1  ,.i     I      ,.•         ,  •!',  nil'    III,.    i.,,|; 


ff'iitiin-H  i,f  til,,  tnmtrli 
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"'""    '■'■' • HUI    Inr    til, 


Xi 


lliiffnii. 


"'".''■'■   'l,|.|.-,.-i,„i    ,,(■   ,|„.   I,,,,  _,^     ,_,^|^__ 


.Mm-I,  „(■  tl,..  fm.itillK  Ml„l  tilrlt,;.  ,,(•  ,1„.  f„,,it  1,1     .1       ,      ,       ,  . 

"-  'li^tr.Vt  l.„„  iif,,,  „..  tn,„  111,,,  .,|i,|;,,  ''  ""''  "'"'.■••  '" 

"•"'-•—-..„„.  ,i .J..,i  .       ,  7'';;'.'''''''^'''' 

tl,  .  ,|i,,|,,,„.  :„..„  •  ,,        ,.         •        ""    "'    ""•   '■'Nltiii^f  nil,,.,  ,„,. 

;>::t::;;L— ^ 

^...^:::"i;t;it::/;r;:;- 

;;;:;-":•'-' '■-".'■ i... rtL:,!,"    t'S 

'•"  ""'  '■''""""""  "'  '!"■  '-'I'  rn  ri,„  „,•  I.,|<,.  S,„„.r,..r  w,.         • 


I'-pn-i.,,,  Ml'  tl„.  !ak,.  l,n>in,     I) 


iii-inir  tlic  ..|,M,i[,,||  ,,f 


■-l-lop,.l.,..,„,t,.,|.      „  i.  , I  ,,„.,.,  ,„. .,..,,,.,,..,„'.„,..„,, 

P..-M,„yr„,„  ,1„.  s,„i„„i,  .,r  Tl Vr  ,...„„..,!„.  l,i,l.,    ..,,„„  „/,,' 

r.,„>„i„t    „ortlu.n.,    „f    r.ako    .\i,,i..,„,    ,,.,..,1,1    ,„„-    l,.-/„ ' 


li!iii,!r,.,I  fit  i)I„,v,.  th,.  ,n,t<. 


|M-      |,..s      ,1,,, 

'"  P''''''.iii.  tl],    ,■,.„, ml  ,,h,t,.^,i,.  ;„„|  ,1„. 

I-m,<o   „f   tl,H   tl„.    ,vri,...    ,n„,i„i,...K.    i„f„,,    ,|,,,j    ,^.,,i,„   ,,       ^^.,_^ 
"r™  l,„s  !„.,.„  flf.l  „„rJnv.r,i  s„„i..,|„,o  .i„..„  „,„  ,„,,„,„  ,„,,,..,„ 
.1-r,^    wa.    „    ,.,.rtai„    nni„„nt    „f   ,Iiff..r,.n,;.l    ,„„vo,M,„t    al„„^    ,!,; 
c.lp.s  of  ti,o  fault  M,„.l.  „.,,.  .,,,  „,.  „„„,,^,^,  ,„,^.^  ,,^ 
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■Ws,  l.l,„.ks  «...r..  not  ul..v...,|  .o  n„.,.l.  a.  ,1..  ajjac-nt  ed«..,  of  tU 
.«.KhUun.,;,  l,lo..k,  j,.t  .H  i,  „„.  1,1,,,,..  h„.,  j..,,KM  ..„,.h    .,1k",  a   ; 

«ru.t  ,t  I  .-  b.o„  .H.,.-,.  thu  ,„.,v..„...nr  „r.uu,.ally  ...«..].     Th.  ,.,,.1 
rou.ly  U  ,.,.  .,..,.,,  t,,..,,  ,.,  „.,,; ^,„„,,  ,_,,^  ^^,_^^^.  ^^  J^^ 

'7  "■■''  "f  ""■  """'■••   '■'""  -'- "-  -  ''^•tain...i  „,•  .mr.  I 

a..nK  the  ...ven.l   ,..,,1,   1.1,...,<, ,  ,1,.,..,..,,,,,  „„.  „„,.,„„,   .^^ 

tl'cr  rol.,.     ..  ,„„v..„u.nN.  ,...|  tl„„   r,  ,.,„„,ru..,in>,  .!„>  „M  „,„.„„,,. 
-    op.,,:, ,,,,.;,  .UM,.  .,,,.,.„,,.,,  „.,,.^..,,^^ 
tin.  loin!  Hin.iuiit  1)1  LTo>ii,||. 

having  iH    „  ...,„„,,„,,„t  o„  .1,0  op. ration  of  ,h  .  folL.winR  ca,>.....:_ 
1)    I-rin„u„y.  tl...  "xistenoo  of  a  t,..>„h  on  th.^  Ar.l,u..n  ...rfuco 
whK-l.   for,n,..d  the  hasm  iu   whi..h   tl...  s.  ,li„,„,.,ary  .eri,.,.   vvvre  ,Je- 

(2)  l>-,lop„,.nt  of  bc.|,...l  cm....!   phun  , ^^^aphy  and  .h.  u..- 

fjvennj.-  ...  |«.rt„.ns  of  this  troutrh. 

(3)  lilooking  .,f  early  dniin:        Uur^  bv  d-n',.-,.    H,,u-.  „„  i       . 
^■^g  "■>  'J.i.i.i-..    Hows  an, I  iii.ru- 

(.4)   l£i'-(|..vil  ipn.i  lit   in 
prt'-iliuba-c  :    atiircs. 

(5,  Iilo..k  faulting  an.l  .litWen.i.,1  uplift.  usso.Mat,  ]  ,vi*h  tho.o 
«ajor  .ru.,„l  n.ov.nen.s  whK.h  resulted  ii,  th.  dovcl.pn.o,.  of  the 
La  0  Sup..rK,r  l,o.„  an ..,;„„  ol  tl,..  non.iorn  rin.  of  ,   a 


crriatly  modified  form  of  tho  prin-'ipal 
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SUMMARY  STATEMENT  OF  THE  GEOLOGIC  HISTORY. 

Iho  -,.,,u,.,K.c.  -   .V.M..   wlu.i,   l.avo   (ukw.   „l ,.   ,1.h  .JHtri.t 

-n.o  .lu.  J,  n...l  wiM.M  .Ik.  K. .  wuii,.   ,„l,.u„...  mt!,-,  w.ro  ,lopu.i,o,l, 

iiiii.v  l.c  -iiuiiiKiiizcd  UH  i'..!1..\vd: 

U)  l'..l.|in^  a,ul  ,,1,.,H,„..  „f  ,1...  K„.„,„i„  ,^.,.,.,^_  .„.,„„„,a„„„j 
l-r  .M..tu,nur,,h.,m  .luriuy  u  butholitlu.:  i,.vu,i,  „  of  the.o  ^.-linu,... 
uiiil  liy  inuuiitaiii  IniililiriK. 

(:!>  I'.rio.!  „f  .l.ffru.latiou  ,Uniug  whuh  tl,,-  Iveowati,,  roc'k.  were 
Krn.tb-  .....Mjed  an.l  tlu,.  -kiri.  whieli  l'.  r,„s  tl,..  rocks  of  tho  lower 
Uurimiuii  was  (Icjx.sitivl. 

C'i)  I'iirthor  foldi„«r.  M.-,-,„„i,a..i,.,i  by  hutholul.io  invn.ioiH  au,I 
in<  iiuuori)lii-iiu. 

(4)  Kxfemely  Ion?  ,,  n,,,!  of  .  rosio.  .1  ,rin.'  uliich  .x.,  „siv. 
ix-iioplaiiution  to.'k  phirt'. 

(T')   IVriotl  (luring  i.hii'h  Inr^-L'  p. 
I'enciiluiu  hurt'ace  were  reniovc<l  iinj  ' 
topography  of  the  cry,fa!!iue  nr.  r  -  was 
(0)   IVriotJ    nf  ^nimi.  r_'unoe   liuriiifr 
sr  jiinints  were  formed. 

(~)  Klrvati..,,  ahov.  ^.adev.l,  f„l|,  ..,.1  \.y  o^u-u-iy,'  -rn^l.u  o„l- 
niuumn^  i„  I,,.  „„,.ov...i„^  ,.:  lar^,-  ,...rti,„w  of  ,)„,  l,„ri..,|  ll„or 
"hi-h  .ittd  b.-.n  cov.T.d  by  »h..  .ciiment.,  and  -I.  d,.w.l..pn».„t  .,f  a 
b.ll  d  ,„„  ,al  plain  t..p„,,apl,v,  M,.v,  .„.,„  „„  ,|„.  f„„,t  ■„,,, 
probably  nl?o  t  ...k  place  diirinK  lin-  jp^.-rva!. 
CS)   Period  of'  diabnso  inrasmn, 

(9>  IVriod  of  inrthrr  oxtenaivc  rro.i  .n,  dnrinfr  whieh  th,.  greater 
portion  of  iho  dia>a<o  was  nl.o  remov-d.  With  the  diaf.no  large 
maSFOH  at  tho  s,.li,..  M-.  which  had  n  nunnod  after  th-.  f,rn,er  period 
of  OM-     o,  we-0  also  removed. 

nO)  P,r;_,d  of  fnrth.T  di-tnrhanep,  during  .vlneh  the  northern 
nm  of  tlm  Lake  Sup,  riur  Im^in  wn.  elcv  tod  Kvten.ivc  blo-k  fuult- 
mg  ni-o  t,ok  pla.-e.  So.,  .  of  .l,oso  movement,  were  probaHv  eon- 
te:n,«.raneous  wit!,  the  p.-riod  „f  oro.ion  foil  .wing  the  diabase 
>nv,.,-,on,  some  niny  have  b  en  v.:  „p,T.tion  dnri.,:r  tbat  invasion 


i^  of  the  K(.il  eijvc  r  of  tlie 
iininocky  or  uiununijlated 

■lopod. 

wbj.  Ii    inini  n<n   deposits    fif 
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(II)   I'.ri.Ml  „f  fiirllHT  ,r..H,.i,.  ,|iiri 


-  „.!  ,   ,„„|    „|a,.,..     ^..ar  Us  ..|„...,  f,,  „  .,,„„  ;„,,,,,.,_  „,^.^^ 

■'"';■' ^''  '^'''''  '■-■•--'.  .n.|  cvr...i,.  ..«,-.,,,.  „erc.  cut.     (Tl,* 

''•"'   ^ ''•'  '"■  r^'I'Tre.!  t..  tl„.  noxt   ,H.ri,„|  ) 

<  li>  1  .."..Ml  ..1  ,..,,.  „.tr..,„.  .l„rin..  wl,i,.h  ,1,..  r.^i,,,,  was  ,„„re  or 
i>-,,^  „,..  .„„.n.„|  .x.onMv..  M,.a,i,i...,  .,<,.„.its  „f  ,.,.,.,  „„„„  ,.,„. 

<  rn   l'-H,„l  f„ll,.wi„^  ,lu.  i,.,.  ,...„.„,  „„,,  „,..      „^  , 
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ECOinMIC  GEOLOGY. 

Tlu-   (in!.v    Mu-iiHIi,-    on-    „f    „|,;,.|,    i,„li,..,,i„„.    1,   .      1  ,         , 

:::::,"■;  f- - --'-i ::,,:: ;:::,;:;:' 

™;:';,!7:  -  '"■*■■'■"■  ■■' <■■' i.  ,.^;,:,t:;:: ;,,;;;:: 

Auriferous  Quartz  Veins. 


Siiijill  (|ii:irtz  vein,  iiij.l 


''■■■'^■''"  "'■'■  '■'■-■'■"■■I'll.v  f,.un.l  in  M.M.c  of 


1 

.Vu-KU'il    IK)    Vllllll 


'"■"■roiis    .Miuill    ,,„urtz    x,i„,    „„|    , 


'■■"•^-''r.s    siiiiiliir 


f -"-V^ ''-^^ 'Ko., ,.■...„„;  ;;::.;:;„.;:" ;;;"""- 

^iiiMiinl    Ink.'-,   mI.-o   („viir    in    tl,        ,  .  •         ,  ■"''' 

r-'" •-■ '.  i-  •."'.;.~;.x,:,';  ::::;:■',:■  jrT'  ;"■' 

'■■■■• "">tj';:,:::j:: ;;;:::, ':::»-7. -".;•'. 

"P'-'-mW  at  a,,r„llt.  '         '   ""»-'"l'"-    lo    Ir 

Some  Utl,.„l,,|s   „t  RoM   „,i„i,,i;  w,-v  „,  „1,    o,  ,  ■      •, 

"M-Mr  to  l,nvo  l,..ou  uns„..,.,.,f„,.  '  '    ^'"^'•-   '""    ""  >' 


Ores    of    ii-,, 


Iron  Ores. 

vi...i„„„. , ,.;;:J::;\:'t::;  T''''' 'r;'''^'-- '-'•^•''■^ 

Ko>,n.,  h.,.e.  .„.r  of  iiu,k  s„.r.oon  ,.ko.  n.„,  f.,„,  „„  p,,,;,; ;;;:,;:; 


'     I'Mfks.    -J.-,,     p.     to, 

•  I\'olji!i-«)ii,  28,   p.   It;; 


i;j8 


ni:(il.o(iir\i,  sri;vi:Y,  canaka 


Hi 


M 


roKi(  this  l:ittLT  iiirlu.liiiK  a  liirKu  iirua  ua.-t  of  I'oi.lar  Lo(]^  •  uml 
soiitli  „;  thr  SUirpoii  river.  A  fourtli  ili-triia  lies  just  cast  of  the 
niappeil  aria  at  the  hcuilwalcr^  of  the  Oiuiniaa  river.' 

Km  .Nl)    l*\KK    itKCKlN. 

I'iii^  reRiuu  was  e.taiiiiiie.l  in  .{••tail  liy  1],  S.  .\Iooro  ir-.  VMSM 
Moore  found  the  known  e.Niiosiircs  of  the  iron  ranjre  roeks  to  he  vi.-ry 
.-niail,  ui.il  no  ore  hoilies  of  inipoitanee  have  heen  found. 

I!l.A(  K     Sri  Il(, ICON     J,  SKI,. 

Uiseoveries  of  hematite  in  tiie  di^triet  east  of  Jjlaek  iStui- 
^'eon  lake  and  north  of  Xonwatin  lake  led  to  the  loeatiou  of 
a  nnnilior  of  elainis  in  this  region  in  tlie  seasons  of  IHOI  and 
I'.iOi'.  Ileuiatite  in  sjiiall  (|uantities  was  found  ia  a  number  of 
loealities  along  the  base  of  an  esearpment  close  to  the  contact 
III  t ween  Arehaan  roclis  and  the  Keweenawan  .scries  of  sediments,  and 
it  was  .^ujiposod  that  an  iron  ranpe  e.xisted  in  this  loi'i'Iity,  extending 
in  an  cast  and  west  direction  for  about  seven  miles.  No  iron  range 
roeks  similar  to  those  found  elsewhere  in  the  district  have  been  re- 
ported in  this  locality. 

The  hematite  occurs  as  small  stringers  and  veins  in  t'le  Arclucan 
roeks  iMemvatin  schists,  Laurentian  gneisses  and  granites),  and  also 
as  a  cementing  material  occup.ving  the  interstices  between  fragments 
of  these  crystalline  roeks.  These  bodies  of  breccia,  ceipctited  with 
hematite,  are  largt-,  more  or  less  lenticular  masses,  and  are  found 
along  the  base  of  a  prominent  escarpment  which  is  made  by  the 
southwest  edge  of  the  central  plateau.  In  all  probability  this  escarp- 
ment is  the  edge  of  an  old  fault  block,  and  the  breccias  arc  fault 
breccias.  Colinian  has  suggested  that  they  may  be  talus  blocks  at 
the  foot  of  a  cliff.  A  small  amount  of  exploration  has  been  carried 
out  by  sinking  test  pits  and  by  diamond  drilling.  The  lops  of  the 
drill-hole-s  are  not  available,  but  on  the  ground  it  appeared  to  the 
writer  that  the  holes  had  all  been  placed  in  the  Keewatin  schists, 
which  are  destitute  of  hematite  except  in  the  vicinity  of  the  breccias. 
Xo  holes  appear  to  have  been  located  with  a  view  to  exploring  the 
breccias  in  which  the  hematite  occurs. 

So  far  as  seen  the  hematite  makes  \ip  only  a  small  proportion  of 

•  Afoore,  19. 
2  .Moore,  20. 
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•ilni.utiV    OF    iiii.;    M,M(,o.N    IIASIX  ] ;;., 

tl.at_.n.y   Lo,l.e.   .,f   ..,■   of  .„„.,.....ial    i„„.,Ka,.o    ,..,.     i„     „,is 

So„,o  o:  tl,.  KM,.is.  f,.„„.  ,hi.  vi.inity  ..anios  a  L.r*,..  „„H„„,t  of 
h.n..ae  „..„.„,,  ,,ato..  s„uto..,i  thn„.,h  tl.  .,.,..  of  ,  I'  '" 
al.  ..K,n,  v...n«  of  d.e  nearly  p,.r..  ...incral  o.,.„r  in  ,.o,h  the  ,.  ani 
l^rf  "  Places  ,1.  ,..,..atiu.  is  preset  i„  „..  a.no„„  ^^^ 
ou,l.  o  „,ako  U  a„  unportant  ,.onstitue,.t  of  the  ro.k.  Th.  lu.,„'.- 
""•  "'  tl...  v..„,s.  and  ,,at  fonnin,^  ,hc  ,...„„.„  „f  „„,  ,,,„..,«  . 
undouht..dy  secondary,  and  nu.st  have  reached  their  pro    n       t, 

on  by  .nCI.rat.on.     It  appears  prol.alde  that  th.  original  so  r'e      . 
i   r  as  these  ve.ns  and  the  l.receia  are  concerned,  mav  have  i.e  n  t 
Kucss  a.ljaccnt.     Whether  the  hematite  in  the  gneiss  is  a  pri  '  t- 
const.tnent   or   is   a   residual  .ieeon,posi,io„   p.ojl,  of     on.  o     ^o 
or,«,naI  const.tuenU  has  not  heen  ,iefernune,L  The  henntite  I  " 
-cur  at  nmny  points  he.ween  Wael.  Stur.^eon  1,    ■    ,71     V     '^^  ' 
^^".1  Fra.er  ,a.e.  and  not  always  associated.  ;,:L;:,u;::c^;;:r" 
In-.v  Uangks  Kast  ,„.   I.,Ki:  .Vm'i,,on. 
These  ranges  have  l.cen  studied  in  treat  detail  l,v  r  I 
Mooro  dur,n,  the  seasons  of  V.m  and  V.,o:,  and  .he  .esult  tld 

cxannnat.on    have    i,een    published    in    the    repor,,    of    the    O   , 
Bureau  of  JHnes  for  ILOT  and  lOOS      The  f  1       • 
abstracted  from  these  reports:-  "'"'"  ^'""""^""^  "" 

PO.....U.  ,.o.x..  AM,  srnu..ov  an  ku  KK.;,ox.-The    L-on    fonnatio. 
s  the  h,ghest    or  almost  the  hi^he-t,  part  of  the  Kcwatin.  and  e.- 
nds  m  Ion,,  bands,  with  ,.any  ,aps,  from  Lake  Xipi.on  to  bevon.l 
h    eastern  boundary  of  the  n,ap  sheet.    It  provides  aln.st  as  deiin 
n  horuon  as    he  lower  Iluronian  con.lon.crate.  but  the  bands  are  it 
«e^.eral  found  to  bo  narrower.     In  son.e  places  three  parallel  b„  „! 

The  materials  of  the  Iron  formati.,,,  in  the  Xipif^ou  region  .re 
always  sahca  ,n  some  form  and  an  oxide  of  iron,  magnetite  or  hema- 
tue;    never  s.dente   nor  sulphides,   as   in   the   Vichipicoten   region. 

I  Sep  al>o  Coloman.  7. 

-  f'lli'iiKui,  5  aiiil  B,     Moore,  18,  19  and  21. 
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'llitTf  iir.'  two  lypeji  c.f  furiimtiiiii.  oin'  cuusi-tiiig  of  intcrbiiiuicj 
■  iUiirl/iii  nr  iiy  >i|i,»  vviili  inntriictitt .  llic  other  of  jii-ptr  with 
li(  iiiutitc,  liMt  ihon-  lire  mixture'  el'  tiie  two  Mirieties  in  niiiiiy  pliicesi. 
i  lie  (lurk  viiriety  of  the  ir.ri  r;iiip'  is  often  inti  rinixei)  with  ii  (frey 
-liile,  iiikI  the  le  mer  imrt^  'i mi  to  jrriide  into  the  lutt  r  rock,  eoiitiiiii- 
uiK  1l-s  uiiil  less  iiiagiietite  until  tiie  oompasi  is  no  lonRir  iitTeeted. 
The  jaspi  ly  viiriely  is  a  very  showy  roek,  with  haiiils  of  brijfht  red 
iUhl  (iii-teiiiii^'  hliiek  luiniitite.  intricately  folik-d  and  crumpled,  and 
<'.:t  hy  narrow  veins  of  wliite  (pnirtz  wliieh  Ikivc  also  li(i*ri  eriniiplnl. 
I  he  iietiiid  iiisper  ;iMd  hemiitite  may  lie  in  rallior  loiifr,  nnrroiv  elon- 
gated strijia  with  jirey  schist  hetween,  ?o  thiit  a  cross-s.ction  may 
>1kiw  many  alterations  of  liamliil  jiispcr  and  M-liisl  instiad  of  i-on- 
tiiiiiuus  ja-peiy  inaleri;d.  Internie  linte  varitieb  betwi'en  the  ex- 
tremes descrilii-d  niny  c^ontain  nuiKnetite  eni'iifrh  to  make  the  compass 
>i>'lc-s,  aloiife'  with  some  strips  of  dnll  j:i-per  and  ->.  m;ieh  hemaliie 
that  the  jiowder  of  tlie  ore  is  red. 

Three  distinct  hands  of  Iron  range  rocks  have  been  located  in 
the  Poplar  Lodge  area  and  north  of  thf  Sturgeon  Itiver  valley.  These 
are  iisimlly  referred  to  as  th"  .\..rtliern.  ('ii:lr:d.  and  Southern 
i;inges.  I'artlior  eii-t.  in  the  vieiiiity  of  Lake  Windipokan  and  some 
other  small  lake-,  se>eral  bands  of  Iri»n  rau:.'e  roj'is  luivj  b  ■ ;  i 
I'oated:  these  latter  may  be  lollei-tjvi'ly  rel'ernd  lo  as  the  W'indi- 
gokan  ranges. 

The  Xorllarn  iron  rango  has  been  traced  for  about  one  mil'.'.  Thp 
iron  lormation  is  silica  in  tin'  form  of  jnsp.  r.  and  it  is  a  tini  ly- 
biUided  roek  witli  red,  grey,  green,  and  wliitr  |;iy,is  rephieimr  the 
Usual  white  or  grey  and  black.  .Most  of  tue  on-  appears  to  be  black 
magmtite;  in  phices  it  is  present  in  the  bandicl  -iliea  in  an  anu.unt 
larvie  enough  to  se-riously  disturb  the  <i.mpa-s.  So  ore  bodies  of 
v.duc'  have  been  located. 

'I'he  Central  iron  range  lies  about  ".  miles  south  of  the 
Xortliern  range,  ami  has  been  traced  f.^r  about  :!  mlli-  in  an  ea-t 
and  west  dire<-tioii.  'Summing  U|i  matters  for  the  Central  range, 
outcrop-  of  jasper  and  rich  or  leau  henmtite  have  b(  en  found  in  i; 
areas  of  considerable  magnitmlc.  seatlereil  througli  a  plain  largely 
covered  by  sand  and  peat  bog.  From  ea.st  to  wot  thoy  exteml  three 
niihs,  with  an  average  strike  of  70°  or  M)°.  while  from  north  to 
•^f'lith  ....  there  is  a  greatest  wi.lth  of  five- ighths  of  a  niilo  - 
over  ;i.iHM>  fei't.  Wiu  tlur  -otne  of  these  diflerent  ureas  are  ri'ally 
iM.nneeted  bematli  the  swamp  and  s:i>idplains  is  \incertain,  but  f;iirlv 
pr<-.baMe.      While   the   width    of    tlir    formation    is    u-ually   great,   tlie 
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L    .1,-1  or.  „   .1  ja,,«T  „  ^,.,„n,II,  „.„.,,  i„„  ,,,„„„,  ,,,  i,.,.,,,,,,,,,,.,, 

K    y  ...us,,  wua.h  oH.n ,ai,.  a  «o,„l  ,,,  al  o.'  .M.-ri,,,  but  „,...  1. 

o.k.,     on   n.  greatly  d„„i,H-l,i„,.   ,1,.,   ,„,„l   „„„„„,  .,j   j^, 

^.n,.an,.  ava,laU.   r,-r  ..,„.,...,.,..,,„.   ,.  ,. ,„,^   ..^..  J,-   '  ;^ 

;---.n,..H...,l,l,„.„;..,,i,tui,h,l„.l. l,.,,,i,| „„,  i, .„ 

"f  the  Lake  S„p,.n„r  r,..M.,„,  a  tVaturc  whi,.|,  ..annot  l,o  ,.on.i.ler..,| 
--■..i.«.n«;    ,.u,   ,aki„;:i.„ -  onut  ,1,..  u.vat   u  i,|,h  ,.,■„„.  ,,„„. 

„;"-^"'^'""'''     '"■■■' '—■■<•  i-.  aval I,.  f,.r  ,1a.  pr,.,l  Jl„„ 

of  ^urh  ,.r,N  !,av,.  I«.e„  f,,,,,,,!.'  ■ 

t.  n.ral   ra,.«...  an.l   has  |,„..„   ,,.,,,,   ,„  ,,„.„^  ^..^.^.„ 
m.I,..  wuh  v..r.v  .,..  I„..,.r,.p,i,„..     It  i.  .„,  -,.  wi.l.  a.  tlu,.  (Vntra 
ran....     F.ko  tho  M,u.il,.r  Xnr.h,,.,,  range,  it  ..„„,ains  a  g„o,l  ,I,.al  „f 
«m..as.,.|la.h,.,na.,.,..a,,,ls,.,,,eja-p..r;    wlnl,.'h,    Cn.ral 
rang,.  ,.  ..ntir.ly  I.Vf  iVon,  n,ai-,H.tit... 

Tlu.   tntal   :  :,.a   of    Iron    Torination   in   the   three   rangos   i.   large 
l.ut  the  ,„terl,an,l.ng  of  green  -late  an,|  grey  an,l  gn.n  .ehist  greatlv 

ut,  ,lnwn    he  au.onnt  of  iro, nr„i„„,|  ,„.  ,„,.,„.    Nevertheless  ,l,ere 

lK.s  been  plenty  o.   tl ,al  ,o  torn.  „re  l,„.lie-  I,y  .iownwar, 

<vntrat,on  m  several  part,  of  the  fiel.l.  the  „,ost  pron.ising  loealitie, 
I'o.ng  those  near  the  oan.p  i„  ,l,e  Central  r.nge.  an,l  the  w,.t  an,l 
'■i-l  ..n.lsni  th..  S..uthern  range. 

It  i.  probal,!..  ,i,at  the  Xorthern  un.l  Southern  ranges  are  eaeh  a 
-rrou-  s.vnehne  enelo.e.l   in  the  gr..y  an,I  green  sehists  of  the     v  , 
-at.n:    .h.le  the  Central  range  n,ay  repn.ent  a  nun.her  of  paraHel 
d^e    folds    ,e.    vgorously    eon.pressed    in    „..    n.ountain    iLuZ^ 
n     r    ■     !\  7'"">.'-u    vs    eorn.t,    the    ranges   eonsist   of   ,1,: 

W"  I-t  of  greatly  .ienu.le.I  eanoe-sha,..l  synelines.  and  the  green 
sch.sts  enclostng  them  should  afford  fairly  i,„,H>rvio,.s  ba-ins  T, 
only  one  ease  (Claim   TI.L.  4H)  was  the  Iron  formation  ,li!  o.. 

o  .n terrnpted  by  a  dike  giving  a  ...sibility  of  a  basin  eut  off  fr  m 
^o.ne  p.teh.ng  synelu.e:    and  here  there  is  a     ,nall  amount  of  good 

rlnuarl.r    „,„,    ,;,,„nons!np    of    th,    O.e,^-' While     the      fr^n 

formafor^j^ely  an.l  thinly  .liffn.se.i   in   n.any  ea-s.  ..„el   i„t,.,- 

'•'"Icniiin,  3,  p.  123.  —     
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mix...I  with  much  ,I„,c  «nd  «ohi.t,  thcro  nr.  a  fow  pln.-os  wlu-rr  <•  ,„ms 
"f  a  f..w  ,m.h,..  .,r  a  f„ot  „r  (w„  „f  ore  .,.v„r.  .ug,  Htin«  H..,.,„„lnrv 
oo„epntrati,m  on  n  smnll  srnlo.  r,..„crally.  evr„  fh.s,.  ri-hor  p.rt. 
"how  a  8i„nll  amount  of  intcrl.nn.Ie,!  »iIioa.  of,..,,  i„  tho  ,h:,p*.  of 
JBs|«.r;  lM,t  «l,..n  l.rok.n  s,.  ,h  to  ..xp,.<o  th-  «l,i„.v  surf,,....  of  1,1,,,. 
hematite,  the  ovf  look,  very  aMract.ve.  Assays  show,  how.-v.r.  th„t 
even  at  these  point,  the  perc-eMta^e  of  iron  is  low.  thonKJ.  tluT,.  U 
very  ht.h.  ,n  the  way  of  injurious  impurities,  minerals  .suRgesfing 
-Mlphur  ami  phosphorus  heinp  Inrjrely  ahsent.  an.l  titanie  mine,.,' 
cntirel.%   so.' 

'  Tho  region  was  vi-itcl  iu  I'ti),.  |,y  Mr.  T.  Wats.„>  nain,  who 
onlket..,]  n  numher  of  -„„„,l..s  fron,  tho  Southern  range,  afterwards 
n.-si,ye,l  Willi  th<.  following  results:— 

Af  .   11-     •  '■  ••  ■''•  *■  '• 

Jletalh..  u-oii .•js.,„;     o,,  ,,j.      ,,.  ,,j     „.  .^^     ,^^^^ 

'*''''•'' 10. 00 

^"•I'l""' traevs. 

Pho-splmru- trnee? 

Titanium none. 

No.  1  was  the  host  snmpi,.;  Xo.  ■>  npresents  an  average  sample  ,.f 
the  formation  f,.r  a  «i,lth  of  82  feet;  and  No.  „.  an  average  of  M  U;t 
exel.Mling  th.  lean.r  part  of  the  outcrop.     No.  -l  was   taken   in   ti„" 
sanie  way.  but  100  feet  west,  and  No.  5  from  ;!00  feet  east,  all  appar- 
ently l.t.iiifT  from  l.ic-ation  8:2(i  X.' 

A  speeimen  of  magnetite  and  hematite  mixed,  t!,e  ri.-!„.l  looking 
ore  obtained  by  myself  from  the  Southern  range.  „n  location  ,^-^0  X 
yielded  45.27  per  cent  of  iron  (solnl.le)  and  O.'-.J  per  c  nt  nf  inn  in' 
the  residue,  when  as.saycl  nt  the  Provincial  ^.,-,y  office  in  Ikll.viile- 
and  the  best  siK-cimen  from  S27  X  gave  W.L'O  per  cent  of  iron. 

Three  samples  of  ore  taken  by  myself  from  the  Teutral  range  gnv 
sinnliir  results  when  assny.vl  at  Belleville  :~- 

ir           •           .  12  3 

Hematite   (iron   .=olul.'(>) 43.74     r,,;  sii     -o.i;,-; 

(iron   in   rcsj,!,,,^.)    .    __       q,  ,-       „  ,.|j      ^  „_. 
Xos.  1  aii,l  2  are  from  I[.l'.  .I,  and  Xo.  .1  frnni  A.L.  114. 
Tn  a  re|x,rt  on  the  region  f,o,„  Prof.  Wi'lmott.  co,„inuni..atr,|  I,v 
tho  kindness  of   Mr.    Hcnrv    \V,  ni.   of   l!.,ITaIo,    hnr  1   Hue   hematite 

•  li.oii,   I,  1,.   213. 
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{^'•'"  "  h'u.  ,„.  tl,.    ,„rf„..e  is  „,„,„.,  ,„  |,,„.„    ,  . 

tion:--  "'    ""    '"""wiiiff  cnnip<.-i. 

Iron 

Silioa,.   ..'.     ♦''••'-" 

Phosphorus.'. ■^•'"•" 

Mm.fcMm..-..  .... "■""' 

cent.  "'""'  «"'  ^<-'  "ii'.v  40  t..  .^o  ,„.r 

^Mr.  Fi. .,,  ,„„,,,',',::;  '"■";.^""""  "^  ""■  ''""'■ •  •■>• 

'itp...,H:..,:;::::  ::-;-;';^- ......  ,.^ ^■..• 

1«  f-t  in  ,lu,.kn..,,  and  f,.„„,    ,0  '"■"  '"■'"''  ''^ "  '" 

of  the  .ir>t  .n,l   „,,s  |,„n,I   f„,  1'  .  •,"""' ''"•'-"j- "^'r  the  l„.„.,„. 
tinuous  ji,.sp,.r    ,vith  nnrr,,n-  I,  u„l    ,  f  1,        ,•  ■'--'■"'•■•I  <'..m- 

nonrly  p,.n.  or..     A  „,;„,  ,„,    ,.,„  ,,'       '^  "'   YT'"'"  "-"^^ 

with  sinu-hu-  ro.nItV  """  "'   """^  f-nmtion 

•t  .,.,•  Ji.,.„.i  „.  ,1, ,      '  :■''■ "  '"'";■"  •  "'-"■  '.i».nv  ,.i.,,,i 

.^-.r„„..,,,,„:;;.^';:i:-r,::'L:r •"'"■""'»• 

r::::';i:i ""^■•™' -»::,w,;::;"  t:^ 

Tc  <.„  .1.  uln.-li  nniniint   t„  ;?v   and   I   f,.,.t  r.        .■     >  '    '^  t  nr 

1< .  t.  th.   r,,t  K..np  nm.nl.v  jn.pcr  an,l  j^rov  ,,]„•,, 

-ir;r:,:;:r;::r:!:^  =-'■•- 

several  fc..,  „f  j,„per  and  ^rhUt      I,   is     f  "   ''■''"■■"''   "'^ 

shallow     Vory  ]i„l  /  ""  """  "'"  '""•'"•'"  i""  !^  not 


Ill 
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■|lli-    ,.,Mi,,„    ,,(•    ll;.   ,,iv    ,|,.,.,v.    Illilllll.'l.V   ,r.V-t.lllill.'    Mili,-.,    Ilipiiiull 

llu'  hi.itMutil.-  ,,f  til,.  Nortli. m  un.l  S.^itluTii  riuijr,-^  uw\  lU-  l„i,mlit.. 
"f  llif  (Viitral  riiiiRc.     Wh.n-  immnrtil.'  ii  the  ..r..  tli.  rr  is  „  p.,.^;. 

I'ilily  ..f  imiKiwli..  .•oiirtntrntioii;    1m,i   tlin  fr.hl.r  imijriK'li- f  »!;.• 

li'iiMilit.'  w,. 1,1,1  |,p,.l,„l,ly  r.n,li'r  it  ir,.-.,i,  ,l.|,.  ,,t'  .•..n,,Mlriiti,.n  l.y  llii. 
iii,lh..,l.  Iti  nnv  ,n„  l|„.  parti,  I,..-*  ,.f  ,.,:■  ntv  siiuill  nii.l  w,„il,|  iv,|inr.. 
till,.  pMh,ri/m;.,M  aii,|  -nlw.Niu,  nf  l.ri,|u.t!iii«  ,,r  nizdiit  iii:ili..„  t,> 
ii.iikr  it  iivail:il,lf  f,ir  111,.  I.hwt  fiiriia,'!.. 

Ill  >,,iii.-  „f  t!i,.  '  1.1,1,-  •  iiniinliti'  ,>n.  ili.-r.-  i.  a  .■,.M-,i,|.T,il.l,  nnioiint 
■  f  <'lil,>rilr  iii.t'ait  of  lin.l.v  -raniilar  Mli,n   iiii,\,.l  with  tli.'  ,.xi,l,      t 

"""•    '"'''  '" II"'-*  <■'"•  111"'  ir,,ii  ill  til,.  in-.liil,l..  nsiiitie  rrporliMJ  in 

til,-  a-a.v-  Bivi'M  all, .VI'. 

A-  til,.  .\',,rllM.rii  raiisf..  sc,  ninl  on  tlii'  \vli.,l>.  l,,w,  r  in  irrn,lc  tlian 
tlif  ,itliir>,.  11,,  -;iiiipl..H  rmm  it  v.  ..pu  >..nt  for  a-i-^ay." 

\\iM,i,.,,K>s  iii,.s  ins..Ks.-  Ir,,„  f,,ri„nti,,n  ,„..|irs  at  tliiv..  loculi- 
ti,-<  ill  til.'  \Viii,|ip,kaii  r,.h'i,,i,:  ila..^  iuv  w..,t  ,,f  Wilnligokan  Inko. 
ul  Still  lak,\  aii,|  n,.rtli  M-t  of  \V,it-.,n  lal;,  .  Tlar..  an-  nNo  a  iiiiM,l„r 
■f  Hiiall  iiiiiii,|„,rfaiit  ,.ii',.r,,p.  ,,.viiiTiii-  ;,t  ,,il„.r  p,„-,|.  |„  th,. 
I'l'jrioii. 

Th,.  Ir,,ii  f,,niiati,.ii  i^  l.an,|,,|  ja-p.T.  assixiato,!  with  »;r,',v  -hit,' 
aii,l  srhi-t-;.  Tho  ,,iit,ro|H  n-ar  Watv.n  lako  Au>w  ^.>iii..  maRn-tit,. 
.i-i„,iiniivl  with  till'  jii^pir. 

N,,  or,'  l„h|i,H  of  iiiii«,|,aTii'e  linv..  b>,'ii  f,mii,!. 

Karl  and  Feat. 

K.fir.i,,-,.   lia-   alr..;„l,v   l,,.,,,    ,„i„|,.   u   tlu iirr.nfo  of  .lopoMts 

of  mail  an,|  p-at  in  -on:,-  ,,f  tli,.  miimII  lakos  on,i  ^warnp.  in  vari.nis 
parts  of  th,.  .listri.-t  aroun.l  l.ak  •  Nipigon.  Th.y  ar._-  all  t,,o  ina,- 
fos.sihli"  to  lie  of  iiiinifiiate  i','.,n,.iiiii'  iiiiportancv. 

Agriculture. 

The  immorous  latp..  -an-lplain*  ol  lacMistrino  ai„|  alluvial  onsiii, 
whic-h  occur  in  the  low.r  part,  of  the  vulley.  of  ll„.  prin-ipal  streams' 
tril.utnry  t,)  Lake  XipiBon,  are  eov.re.l  ivith  a  li^ht  san.Iv  8oil,  in 
places  soni.what  argillaceous.  Portions  of  these  plains  aro  prol.ahlv 
suitable  for  ciiltivuti-.n.  Their  area  is  li„,ite,l.  an,l  the  .li.,triet  will 
pr,.l,nl,ly  never  he,-o,no  in,.re  than  hx-ally  iinp,.rtant  f,,r  its  farm 
rrothice. 
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■nM  .  -  .Inu.mc,.  !,„-„.  ....v.rs  .:„  „„..  of  ov.r  .1..^.^.  M,„ar.  ...il...  „. 
M   n.,.ky  ,|,.,r,.t  wh..r..  ,l„    .v,  ni^^..  n,,,,,,.!  rm„f„Il   i.  ,„.,|,.,,.lv  „,„, 
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lent  .tornRo  hn<i„  nt  a  rolnthvly  very  „iu,ll  .  x,..„,|i,„r,,    p..„„i„i,^ 

'  Fifth  Roimrt,  pngo  u,  ((  j,,;. 
6«18— 10 


mm^sa^msm^M.' 


Itii 


(.Kor.CK.K  .\I.   SI  liVUV.   CANAIU 


111.-  rrKulati,.!.  ..f  il,,.  H.-w.  nn.l  ron.liTi.iff  it  posMblo  fo  largely  in- 
•Toas,.  tho  rate  of  rt„w  iil,..ve  the  i.ii'.iniii.n  fignrns  givpii  in  tlin  report 
<.f  tlic  ("ommi,»H..ii.  At  the  preseii  time  the  iieorost  large  eentres  of 
|H.piilati.,n  are  at  l'„rt  ..rfi.nr  nn.l  F,.rt  William.  The  distnnoe  from 
Port  Arthur  t..  the  Cana.lia..  I'a.'iH.-  Railway  l.ri.lge  over  the  river 
i-^  a  little  im.l.r  Cii  ,„iU.>.  A  power  ).Iaiit  at  (•a.ner..ii  pool  would  l„- 
1 1  uiil.s,  nn.l  one  at  Virgin  falU  woul.l  he  about  W  miles  north  of  tho 
railway,  nn.l  .'aeh  wouM  he  about  Sr.  miles  from  l',,rt  Arthur. 

The  Xipig.Mi  ICiv.r  iH.wers  will  probably  best  -rve  pulp  and 
puiHT  mill-,  or  .•liM-tri..  -.melting  plant*  situated  somewhere  .m  Nipi- 
gou  bay.  wh.'n-  th.^  -Imr.-s  give  e.xeellent  opportunity  to  establish 
good  linrbour  fa.'ilitie-. 
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